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The Allegory and the Trivium 


‘we Worx of Martianus Capella may be considered as comprising 
three parts: the firsc two books of allegorical narrative, the trivium, 
and the quadrivium. OF these, the most important in the history of 
learning was the quadrivium, the principal subject of this volume. The 
allegory and the trivium of Martianus, though Jess important, never- 
theless have had a significant role in intellectual history. As William 
‘Stahl has already pointed out, the allegorical framework of The Mar- 
riage exerted a considerable influence on medieval letters’ And the 
trivium books of Martianus were as important as his quadrivium books 
in establishing the seven liberal arts as the standard program of educa~ 
tion in the Middle Ages* 


THE ALLEGORY AND ITS SOURCES 


‘The setting of Martianus’ work, in a council of the Olympian gods, 
‘one might think to be a mere literary convention, with a history ex- 
tending back to Homer; but it is clear that to Martianus it is far more. 
His allegory teaches that the union of learning (Philology) and elo- 
quence (Mercury) is a goal sanctioned by suprahuman authority, by 
all chat is divine; chat the curriculum of the seven liberal arts, being 
the means to achieve this goal, bears the same sanction; that through 
prowess in these studies and the benefits one thus brings to mankind, 
itis possible to win immortality and the fellowship of the gods. 

Even apart from this allegory, there is in the first two books of the 
work a wealth of religious doctrine. Although the principal figures 
bear the names of Olympian gods, the religion is very different from 
thac of Homer or Aeschylus. The setting is not Mount Olympus but 
the celestial spheres, and astral religion is fundamental to the thought, 
With this is blended Neopythagoreanism, old Roman and Etruscan 


* See above, pp. 2233, 2526 38, sf Se also Appendix A. 
+ Sec above pp. 2033, 
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religious ideas, some Neoplatonic concepts, some Egyptian deities, 
more than a trace of Hermeticism. The strands interweave into a 
whole, just as strands of vastly diverse thoughe interweave in modern 
Christianity; bue in the one case as in the other, inconsistencies be- 
tween strands may be discerned. 

The serious allegory, the solemn religion are depicted in scenes of 
the most elaborate fancy and gaudy imagination, with much striving 
after and little achievement of real solemnity, and with frequent at- 
tempts at lightness of touch which are nothing more than inept fri- 
volity. The discordance between the weighty messages Martianus fecls 
impelled to express and the scenes, images, and language in which he 
chooses to express them makes his work a kind of sad classic in the 
history of didactic literature. This discordance is more readily under- 
stood, however, if one bears in mind Martianus’ unhappy choice of 
models for his allegory. 

‘As we have seen, the principal model is the Cupid and Psyche epi- 
sode from Apuleius’ Metamorphoses. There is a mortal woman espoused 
to a god, a conclave of the gods to ratify the match, the apotheosis of 
the woman, her ascent to heaven. There, too, is an allegory, of the 
human soul (Psyche) falling in love with Love (Cupid) and enduring 
suffering before ultimate union. All of this is treated by Apuleius with 
4 delicate touch, sometimes humorous, always lively and imaginative, 
that has ensured the tale’s popularity as a romance from century to 
century. Martianus’ debt to Apuleius appears time after time in general 
situations, detailed scenes, and innumerable echoes of words and 
phrases. There is no question that Martianus was inspired by Apuleius, 
not only with the idea of an allegorical wedding but also with the 
romantic and festive treatment proper to a wedding. 

‘The gaiety borrowed from Apuleius accords ill with the tone of 
solemnity and profundity which also pervades the work as Martianus 
sets out religious doctrines after the manner of an inspired mystic. In 
this gravity—and in much of the material which is thus expounded— 
Martinus’ work resembles Macrobius’ commentary on Cicero's Dream 
of Scipio. The elements of astral religion, the sense of eternal destiny 
and divine sanction for human actions, and the didacticism about the 


* See above, pp. 27, 32 42- 
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physical universe are strongly similar in the two works. In Macrobius’ 
commentary the tone is consistent with the theme of the work and is 
‘maintained throughout, just as Apuleius’ very different tone is appro- 
priate to his theme and consistently maintained. Martianus tried with- 
out success to harmonize the two approaches, so that we move from 
the levity of the first ten sections to an apocalyptic vision (11-22), back 
to the lighter vein, on to banality (at the end of 28), then wavering 
between solemnity (29-30), puerility (31), and solemnity again (32), 
until we reach a nadir of bad taste (at the end of 34 and 35). So it 
goes on, 

In details of diction Martianus borrowed most heavily from Vergil 
and Ovid. This does not necessarily mean that he was especially fond 
of these poets. They were standard authors for literary study in the 
Roman schools and were popular sources of situation, phraseology, and 
illustration in the schools of rhetoric of the Empire, so that frequent 
borrowing from them is normal amongst late Latin writers. More 
significant are Martianus’ clear echoes, on two occasions (sections 1 and 
133), of Claudian; both, but especially the first, are relevant for dating 
‘The Marriage to the early fifth century. While there are echoes of 
other authors, none are as frequently echoed as Vergil and Ovid. The 
almost total absence of Ciceronian echoes in Books I and Il, together 
with the frequent misquotations and occasional misunderstandings of 
Gicero in Book V, lead one to wonder whether Martianus—though 
himself possibly a lawyer*—had any close acquaintance with the whole 
speeches (as distinct from extracts and from the technical rhetorical 
works) of the greatest of Roman legal pleaders. 


RELIGIOUS IDEAS 


The Marriage opens with a hymn to Hymen the god of marriage. 
Aside from the obvious dictates of tradition in such an opening, Hy- 

4 Martianus! treatment of Hymen the god of macriage (1) recalls Claudian's 
Epithalaminom of Palladius end Celerina (Carmina, od. Theodor Bire, Momumenta 
Germanise Historica, 10 (Berlin, 1893], poem xxx), lines 31-553 this poem prob- 
ably dates from A. 399. Marcianus’ poem in section 123 recalls Claudian's Pane 
‘yrie on the Consulship of Flavius Manliut Theodorus (Carmina, ed. Birt, poem 
xvi), lines 100-125 this consulship was in a0. 399. 

1 See above, pp. 17-20. 
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‘men here has an allegorical role: he is presented as that divine concord, 
that principle of unification, which permeates and integrates a universe 
made up of infinitesimal elements~a physical concept which originated 
as early as Empedocles, and then passed into Platonic philosophy. 
‘With this keynote Martianus establishes that his physics, and in par- 
ticular his cosmology, is broadly Platonic. It is within the framework 
of a Neoplatonic explanation of the universe and of all being that 
‘Martianus’ religious beliefs are set. This is not to say that he is in simple 
terms a Neoplatonist; many strands make up his religion. But his expla- 
nation of the universe, insofar as it is rational, is Neoplatonic,’ and the 
religious ideas are brought into measure of consistency with this, 

Although the nine books, particularly Books I and Il, are set in the 
heavens amongst the gods, there are three passages where the religious 
lore is especially rich. One describes the summoning of the inhabitants 
of heaven to a conclave (41-65); in the second Juno answers Philol- 
ogy’s question about “what goes on in the vastness of the sky” (150- 
68); the third is Philology’s hymn to Apollo (185-93). The first has 
been closely studied by Stefan Weinstock, who corrected much of 
the earlier speculation by Carl Thulin;* the second has been discussed 
by Robert Turcan.!* 

From these passages it is clear that while the names and many char- 
acteristics of the Olympian deities have been retained, the Olympian 
pantheon has been integrated into the astral religion which permeates 
‘Neoplatonism, Neopythagoreanism, and Stoicism. Their abodes are 
around the zodiac, and they are identified with celestial bodies. The 
representation of Mercury varies from an anthropomorphic bride- 
groom (5, 35, and passim) and messenger of the gods, to the Neo- 
platonic Mind (92), to a planet with a fixed and known orbit (8, 25, 
29). Apollo is at one time the god of prophecy sitting on a rock at 


* Plato Timacus 32¢, Gorgias so8a; for Empedocies, see H. Diels and W. Kranz, 
eds, Fragmente der Vorsokratter, l, 287-9 exp. passages 28, 29, 34, 37-40. 


Roman Studies, XXXVI (1946), 101-29. 
* “Die Goteer des Martignus Capella und der Bronzeleber von Piacenza,” Rel 
sionsgeschicbilicbe Versiche und Vorerbeiten, Vol. Ith pt. 1 (1906). 
‘ “Martianus Capella ex Jamblique,” Revue des érudes lanes, XXXVI (1958), 
Bese 
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Delphi (10-11, 20-22, 26), at other times the sun (25, 29), at others the 
syncretization of 2 host of religious figures (191-92), and again the 
Neoplatonic Mind (193). This conversion of the Olympians into dei- 
ties of other, philosophically based, religions was frequent in late 
antiquity.* In Martianus, however, not only the Olympians are thus 
absorbed, the sacred figures of ancient Italic belief are similarly treated: 
Lars lives in the second region of heaven, between Mars and Juno 
(46); Consus in the tenth region, with Neptune (54); Vejovis in the 
fifteenth, next to Satu (59). What were at one time separate and 
relatively homogeneous currents of belief—philosophical, astrological, 
chthonic, anthropomorphic—have coalesced. The mixture is enriched 
by a large stream of numerology, which adds significance to any kind 
of group relatable to number. In all of this, particular attention is paid 
to Mercury, not only as the personification of eloquence but also as a 
‘god who enjoyed a special cult in North Africa."* 

In this rich’ blend of faiths a reasonably consistent “theology” can 
be discerned. Throughout most of the work, Jupiter is presented as the 
supreme deity. Itis his consent that must be obtained for the wedding, 
his word chat convenes the council of the gods. He has displaced 
Saturn, the former ruler, now relegated to a minor role. So far Mar- 
tianus accords with the traditional Olympian mythology. However, in 
section 18s and 202 we glimpse the Supreme Deity, the Unknown and 
‘Unknowable of Neoplatonic thought," from whom, by the emanation 
of intermediaries, all being, including the array of Olympian gods, has 
its existence. This blend of Neoplatonism and Olympian religion does 
not necessarily involve a contradiction; it simply pushes the hierarchy 
of being one stage higher, postulates one or more deities of more 
exalted status, and fits the irrational Olympian figures into an intellec~ 
tually defensible philosophic system. An infinite number of minor dei- 
ties can then be accommodated, either by simple addition, just as the 
eighty-four attendants (200), the innumerable genii and daemones 


14 See J. Bayor, Histoire politique et prycbologique de la religion romaine, pp. 
en 

"1 W. Deonna, Mercure et le scorpion, pp. 3840. 

4 See exp. Plotinus Ennead: 6.9.47. 

4 See Turcan, pp. 237-39. 
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(152-53) are introduced; or by syncretism of gods from faiths origi- 
nally diverse, as Latin, Greek, and Asian religions meet in the wife of 
Saturn (3) or Egyptian, Libyan, Persian, and Phoenician gods are syn- 
cretized in Apollo (191-92). 

The dwelling places of all these deities are distributed in the sky, 
both in plane and in elevation, as a draftsman might say. Their celestial 
abodes are described as lying in a plane around the 360 degrees of the 
zodiac (45-60); they are also described (150-66) as being at different 
levels in elevation, from the celestial sphere above the sun, where the 
most exalted gods live, to the regions between sun and moon and then 
between moon and earth, in a descending scale of being until we reach 
the surface of the earth, inhabited by mankind. Since men’s souls are 
made of fire (originating from the divine stars) and have a natural 
tendency to rise if unhindered by the body, the purer souls may, when 
released from the body, ascend more or less high in this scale of being, 
‘Thus a concept akin to the Christian concept of salvation, of eternal 
felicity merited by life on earth, isimplicit in this originally Neopythag- 
‘orean system; and related to this concept is the attitude of asceticism 
which condemns the body as impure, an obstacle and hindrance to the 
divine fire—an attitude rejected in theory by orthodox Christianity but 
nonetheless influential on much of medieval Christian thought. We 
begin to see another reason for the popularity of Martianus’ work in 
monastic culeure. 

However, whereas the Christian attains salvation by faith, trust in 
God's mercy, and love manifested in deedsnone of which virmes de~ 
mand intellectual gifts—the men who in Martianus’ system attain im- 
mortality are (with the exception of Hercules) men whose wisdom, in 
matters of religious lore, agriculture, and technology, or the seven arts, 
has benefited mankind. The idea that an untutored peasant, by the 
mere quality of his love for God and His creatures, may attain sanctity 
and eternal bliss, is alien to Martianus; immortality in his eyes is earned 
by fame won through service, not by love or innocence alone, He was 
the last Latin exponent of what Marrou calls “the religion of culture,” 
salvation through paideia. The wedding of Mercury and Philology 
allegorizes the union of eloquence, and intellectual prowess which 

‘# F. Cumont, After Life in Romen Paganism, pp. 24-26. 

4 Hel. Marroo, A History of Baucation in Antiquity, pp. 100-. 
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makes that prowess effective and serviceable to mankind. May there 
not also be a further dimension to the allegory: thet Mercury, who as 
Hermes Psychopompos conducts the souls of the elect after death to 
beatitude,"’ is the spouse who brings Philology, the learning of mortal 
men, to the eternal society of the gods? 

In this striving after immortality men are aided or impeded by fate 
(11-15, 21-22, 32, 88), which implements the decisions of the gods (18, 
64-65, 68-69); they are greatly assisted by intellectual power, which 
discovers the compulsions binding even on the gods (22); they may 
also obtain by propitiation the help of the gods; each individual has his 
personal guardian spirit (151, 160) and at the same time must contend 
with malevolent deities and spirits (47, 163-65). To find his way 
through the turmoil of this life, man should seek the will of the gods 
by all kinds of divination—through birds, thunder, entrails, prophets— 
and even through numerological calculation (893-94); he should also 
try to appease, propitiate, and influence the will of the gods by sacri- 
fice and the tending of their shrines. There is no ethical teaching dis- 
cernible in Martianus, no suggestion of moral laws or guidance for 
personal conduct comparable to the Mostic commandments or the 
Christian beatitudes. ‘There is also no suggestion of initiation into a 
mystery, of salvation through divine intercession, such as Apuleius’ 
Metamorphoses reveals. Immortality comes not from divine gift or 
personal holiness but from che fame won by intellectual achievement, 
after effort and sacrifice. 

Apart from this interpretation, the religious lore in The Marriage 
is of considerable interest to the historian of religion. The description 
of the assembly of the gods (41-65) is one of the three major sources 
for our pitifully slight knowledge of Etruscan religion,%* which was so 
highly regarded by che Romans. The Marriage admirably exemplifies 
the confluence of religious traditions in the late Roman Empire and 
the role of decayed Neoplatonism in blending the streams. Both Wein- 
stock and Turean agree that this blending is not the work of Martianus, 
but that he used the now-lost teaching of Cornelius Labeo, who had 
brought late Greek and Italic religion and cosmology into a synthesis. 
Martianus’ particular achievement was to combine that religious syn- 

4 Cumont, p. 25. 

1 Weinstock, p. 10. 
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thesis with the secular “religion of culture” by placing his treatise on 
the seven arts in that context. 


THE CURRICULUM OF THE SEVEN LIBERAL ARTS 


‘To a modem, the curriculum of the seven arts at first appears to 
have no principle of unity; it seems to be a random grouping of sub- 
jects in which any substicution of one for another would be no more 
significant than the substitution of geography for Spanish in a modern 
pupil's course of study, However, teachers of the early Middle Ages— 
Cassiodorus, Isidore, Alcuin, Rabanus Maurus, John of Salisbury, Thierry 
of Chartres'*—regarded it as an integrated curriculum with seven com- 
ponents, all necessary. The origins of the curriculum were in classical 
Athens. 

eis well known that the study of rhetoric began in the Greek world 
of the fifth century n.c. and was marketed in Athens by the Sophists;4® 
Aristotle is reported to have regarded Zeno as the founder of dialec- 
tic;** grammar, the technical study of language, of the etymology and 
usage of words, also began with the Sophists* The mathematical 
seudies are older than this, but it was in classical Athens, especially in 
fourth-century Athens, that the two groups of studiesthe literary 
linguistic and the mathematical—came together to form a curriculum, 
The rhetorician Isocrates regarded mathematics (in moderation) as an 
acceptable propaedeutic to rhetorical study, while Plato prescribed 
that the guardians of his republic study literature in their boyhood 
before they approach the mathematical and dialectical period of their 
training In the next generation, Aristotle expected pupils to have 

‘™ Cassiodorus Institutiones II praef. 1-2, Isidore Etymologiae 1. 2 Alcuin 
Gramomatica (Migne, PL, Vol. Cl, cols. 853-54); ef. pseudo-Bede, Elementoriom 
Philosopbiae libri IV (Migne, PL, Vol. XC, col. 1178); Rabanus Maurus De cleri- 
corum institutione (Migne, PL, Vol. CVI, cols. 395-404); John of Salisbury Me- 
talogicon 1. 13; t. 243 2. 9. On Thierry, see Edouard Jeauneau, “Le Prologus in 
Eptatheucon de Thierry de Chartres,” Mediaeval Studies, XVI (1954), 174 f. 

See, eg. G. Keanedy, The Art of Persuasion in Greece, chap. 3. 

% Sce Sextus Empiricus Adversus mathematicos 7. 7; Diogenes Laertius Lives 
of the Philosophers 8. 575 

4 “This sche petiod fa which Plao's Crryt scot. 

% Amtidoss 264-59 

© Republic 376-98. 
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studied literature dialectic, rhetoric, and mathematics before they came 
to him for philosophy.* The first extant writer whose works cover 
the essentials of the seven liberal arts is Heraclides of Pontus, a pupil 
of Aristorle who wrote on grammar, rhetoric, dialectic, music, and 
‘geometry, besides his philosophical works** Even at this early stage, 
then, the people who were most interested in the full span of subjects 
were philosophers; and the seven liberal arts were in essence, and al- 
‘ways remained, a philosophers’ curriculum, 

This may seem an exaggerated statement, considering that, as Marrou 
points out, the philosophers were not alone in fostering this program: 
Cicero and Quintilian, for example, considered the liberal arts to be 
the base of the ideal orator’s education. In Marrou's words: “In the 
Roman epoch, the encyclios paideia appeared at least theoretically to 
bbe the necessary preparation for all forms of higher culture: literary, 
technical, scientific, as well as philosophical.”** 

Nevertheless, there is a world of difference between lip service and 
fulfillment. Quintilian, for instance, never shows any sign of profi- 
ciency in, oF real concern with, the mathematical studies of the seven 
(geometry, arithmetic, astronomy, and music); Cicero, in his transla 
tions of Aratus and the Timzeus, shows more genuine interest—but 
then Cicero was more of a philosopher than Quintilian, The program 
of the liberal arts was no more than an unattainable ideal; “no longer 
the object of a regular education, it was merely a frame which each 
man’s erudition strove to fill more or less.”** The only people who 
seriously promoted the study of all seven liberal arts were philosophers, 
to whom alone the last four studies were important, for they are 
branches of the mathematical studies prescribed by Plato.” 

‘The justifications for the first three studies in the curriculum were 
simple, Grammar covered both the elements of language—which we 
still call “grammar”—and the study of literature, especially poetry; itwas 
thus the minimum introduction to one’s cultural inheritance, the foun- 
dation of all education. Dialectic was a training in logic, a formal train- 


* Sce Marrou, Saint Augustin et la fin de ta culture antique, pp. 221-22. 
™ See Diogenes Lacrtis Lives 5. 86-88. 

® Marron, Saint Augustin, pp. 223-13 (my translation). 

™ Ibid. p. 236, 

© Republic 7. 5252-316. 
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ing in verbal thinking; rhetoric, training in expression. They correspond 
to such subjects in modern English-speaking schools as English gram- 
mar, English literature, English expression, and logic—which may not 
all be taught as formal subjects in any one school today but are never- 
theless part of its education. 

So much for the three subjects which the Middle Ages called the 
trivium. The quadrivium, as Klinkenberg says was conceived by 
Boethius “as 2 genus whose species are the four mathematical disciplines 
of arithmetic, geometry, astronomy, and music. What gives it uniey is 
the subject with which it deals: number, or rather magnitude, Arith- 
metic deals with magnitudes as such, geometry with immovable mag- 
nitudes, astronomy with magnitudes in motion, and music with the 
relations of different magnitudes to one another.” The philosophers 
studied these subjects because, to quote Boethius, “everything that is 
formed from natural origins seems to be formed on a numerical basis, 
For this was the design foremost in the mind of the creator.”*" The 
science of number, arithmetic, is the key to the other three studies: 
geometry is the study of number given shape (we recall Martianus’ de~ 
scription of Four as “the sure perfection of a solid body, for it com- 
prises length breadth and depth” [734]) ; astronomy is the study of such 
shapes given motion (and furthermore, the stars in Platonism are divini- 
ties with special relationships to the souls of men); while music, the 
discipline of number in its proportions, was considered the key to all 
the relationships, physical and spiritual, quantitative and qualitative, of 
the world, According to Boethius, the cosmos is held together by 
number: “You bind the elements with numbers so that cold consorts 
with flames, dry things with liquids, so that the purer element of fire 
may not fly away or their weight drag down the submerged lands’ 
We are reminded instantly of the opening invocation of Martianus’ 
work. 

For probing the secrets not only of the physical world but of divin- 
ity and of the human soul as well, the quadrivium is an essential pre- 


% Hans Klinkenberg, “Der Verfall des Quadriviums im frithen Mittelaler,” in 
Josef Koch, ed. Artes Libersles von der antiken Bildung zur Wissenschaft des 
‘Mittelaleers, + (oxy translation). 

% Bocthios, De Arithmetica s. 2; Migne, PL, Vol. 63, col. 10836. 

* Consolation of Philosophy 3. m. 9. 0-12; cited by Klinkenberg, p. 2 
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liminary. It serves two purposes: it trains the mind in the mathematical 
concepts and skills necessary to comprehend and investigate the 
‘mathematical basis of the world and the life of the world; and it puri- 
fies the soul by leading it to dwell on immaterial things, abstractions, 
and thus removes it from the life of nature to that of Soul and Mind. 
The latter purpose is well-known from Plato's exposition in his 
Republic, and was an argument which justified these studies to the 
Christian Clement of Alexandria. Of course, mathematics had often 
been studied by scientists for its own sake, and the mathematical and 
astronomical works of Hipparchus, Eratosthenes, Euclid, and others 
hhad no religious motive. But in late antiquity, with the new impetus 
which Neoplatonism brought to philosophy, there was a new religious 
emphasis on the purification of the mind and heart. With the re- 
surgence of a philosophy which used number, harmony, shape, and the 
stars as essentials in its ethics and metaphysics, these four mathematical 
studies reasserted their importance. Together with the literary studies 
they formed a total of seven, a number of great mystical significance 
~so much so that Augustine, who included philosophy in his list of 
liberal studies, omitted arithmetic (which would in any case be assumed 
as underlying geometry, astronomy, and music) in order to keep the 
‘magic number. 

In modern times we justify mathematical studies in our curricula 
either as a training in spatial, numerical, and nonverbal thinking or, 
pragmatically, as a preparation for a great many types of jobs and 
situations in everyday life. To the ancients the second consideration 
ddid not apply at the level of education we are discussing, for these 
were “liberal” studies, and were thought to be above the trivialities of 
earning a living. (This is hidden allegorically under Apollo's remark 
about Medicine and Architecture: they are not to speak at the wed~ 
ding of Philology and Mercury because they are too occupied with 
mundane matters [891].) The first consideration was carried further 
by the ancients than we would carry it, to the point that they regarded 
these studies as a purification of the mind preparatory to mystical con- 
templation of truth. This justification, linked with their belief in the 


© Stromaca 6. 10-11. 
M Marrou, Sane Augustin, p. 192. See above, p. 7,2. 11. 
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necessity of mathematics for understanding God, man, and the world, 
was obviously accepted only by philosophers and was dismissed by 
thetoricians, who regarded these studies 2s impractical. The curriculum 
of the seven liberal arts, therefore, was fully taught only by philos- 
ophers, and widely accepted only when a resurgence of philosophy 
coincided with a decline of rhetoric. A sign of this coincidence may 
be read in the fact that between Varro, in the first century #.c,, and 
Martianus, there is no evidence that any handbook of the seven liberal 
arts was written; yet, contemporary with Martianus, Augustine started 
‘one; in the next century, Cassiodorus compiled one, while Boethius 
‘wrote on many of the subjects, discussed the basis of the liberal arts, 
and appears to have coined the word “quadrivium” (or, in his form, 
quadruvitm) ; and Isidore of Seville, at once an offspring of antiquity 
and a sire of the Middle Ages, treats of them in the first three books 
of his Etymologies. 

Concerning the state of education in Martianus’ time we lear almost 
nothing from Martianus himself; but, if our dating is right, he is almost 
an exact contemporary and fellow countryman of Augustine, whose 
education is well documented and has been exhaustively studied.» 
Augustine was brought up in the literary and rhetorical educational 
tradition and turned to philosophy only in maturity; he therefore 
provides an excellent picture of rhetorical education in its dotage. 

‘The first study after learning to read and write was grammar, in its 
two senses of literature and linguistic structure, The linguistic structure 
taught in North Africa in the fourth century an. was the Latin of 
Rome of the first century 8.c. It concentrated on morphology, deriv- 
ing the rules of syntax more from the forms of inflected words than 
from their function in expressing meaning; by grammatical “errors,” 
its teachers meant the deliberate irregularities and licenses found in 
some classical writers, especially poets—not the ignorant errors likely 
to appear in the Latin of a fourth-century provincial boy. The treat= 
ment of literature was if anything even more contrary to modem 
ideas: it consisted mainly in commenting on the text word by word, 
pointing out grammatical form and function, meaning (a fourth-cen- 
tury teacher might well have had to paraphrase a classical author much 


% See Marrou, Saint Augustin. 


THE SEVEN LIBERAL ARTS 95 


asa modern teacher does with Shakespeare), rhetorical figures, etymol- 
ogy, any pertinent history or mythology (especially for proper 
names), and in general any item of information which the understand- 
ing of a particular word might require. Such a procedure could give 
the pupils a broad mass of historical, geographical, and other know]- 
edge in the course of literary studies, and to that extent it provided a 
form of general education; but this knowledge was inevitably dis- 
organized, derived haphazardly from single words as they occurred in 
a literary context. Moreover, this procedure could ruin the work as 
liverature—never treating a passage as a whole, always atomizing it, 
breaking the continuity, emphasizing the trivial at the expense of the 
sublime, 

Dialectic was often treated in antiquity as the counterpart of rhet~ 
otic, The Stoic Zeno had used the image of a hand:* the clenched 
fist is dialectic, compressed and forceful; the open palm is rhetoric, 
‘expansive and wide-ranging. The purpose of dialectic in the curriculum 
‘was to train the power of reasoning, to discover and fortify the argu- 
‘ments which rhetoric would then use. It was a subject of little interest 
to others than philosophers and its place in the trivium was effectively 
as the handmaid of rhetoric. Not until the twelfth century did it come 
into its glory. 

‘The next major study after grammar, and for many the only other 
study, was rhetoric, generally according to the formal rules laid down 
by Cicero, with examples drawn from his speeches, The teaching of 
thetoric in Martianus’ time had not changed much since Quintilian: 
first the terms, divisions, and rules of rhetoric, then the elementary 
exercises, finally the controversis and suasoria, the declamations. The 
political themes were still drawn from the experiences of the Roman 
Republic or even the earlier Greek city-states, though Rome had been 
a monarchy for centuries; the legal themes were still those of Quin- 
tilian’s day, though law had become increasingly a specialist's province. 
The main areas Jeft to the orator as fields for his talents were display 
oratory and writing. 

‘The narrowness of this education, so apparent to us as we list its sub- 
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ject matter and procedures, escaped the notice of its teachers and most 
of its students because of the great attention it paid, after its fashion, to 
comprehensiveness. Did it not require the stady of all the seven liberal 
arts as essential for any educated man? And if these studies were 
“taught” not as coherent intellectual disciplines but as scraps of infor 
mation like those picked up at random in the grammar class~a proce- 
dure which to us vitiates their educational value—it does not mean they 
were dismissed as unimportant. “Learning” was desired and admired 
in a man insofar as it might help his oratory. Metaphors from astron- 
omy, appeals based on ethical arguments, examples drawn from 
history (or mythology), these were sought and valued. So came those 
handbooks of many subjects which Martianus used as sources, pocket 
histories like that of Valerius Maximus; and though the “encyclopedias” 
had had a different genesis, they too were put to this use. 

This tradition of polymathy, or universal learning, was an old- 
established one. Hippias the Sophist in the fifth century n.c. had an 
encyclopedic range of interests; Aristotle had tried and must have 
practically succeeded in mastering the whole field of learning in his 
day; the scholars of Hellenistic Alexandria had tried by condensing and 
epitomizing to reduce the field of knowledge to manageable propor- 
tions. No one, however, seems to have tried alone to write an account 
of all that is known until Varro in the first century n.c. His works 
covered not only specialized treatises on the Latin language and on 
agriculture but also a survey of the nine arts (including medicine and 
architecture), a vast collection of essays in mixed verse and prose (the 
Menippean Satires), and a long work, the Antiquities, which was a 
primitive encyclopedia. Varro was emulated by Pliny the Elder, whose 
nephew has left us a vivid picture of his uncle's “scissors-and-paste” 
method: his slaves would read aloud to him the works of others, while 
he told them what passages to excerpt and copy out.” The con- 
sequences—secondhand information, an uncritical approach, inconsist- 
encies, failure to acknowledge sources, lack of structure-are a fore 
taste of Martianus. Although many handbooks on individual subjects 
‘or groups of subjects were prepared in the interval, from some of 
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which Martianus did his own excerpting, there seems to have been no 
treatise with the range of Varro’s or Pliny’s; for when Augustine, at 
the same time as Martianus, felt impelled to write on the seven liberal 
arts, it was to Varro that he tumed for 2 model. Martianus’ work, 
derived from such sources, themselves derivative, could be produced 
only in an old and failing civilization: centuries of true scholarship, 
the whole range and depth of Greek and Roman learning, lie behind its 
stock definitions its trivialities and inconsistencies. “Are all thy con- 
quests, glories, triumphs, spoils, shrunk to this litle measure?” 

Because The Marriage was later used as a school text, it has often 
been assumed to have been written as such. Yer its range is too wide 
and its treatment too inadequate, compared with the scope of the 
ancient school texts we know, for this to have been its genesis. Because 
it contains many Neoplatonic and Neopythagorean elements, it might 
appear to have been a contribution for the pagan opposition to Chris- 
tianity; but at best this would apply only to the first two books; the 
last seven are ideologically neutral, and the work as a whole has no 
polemical or exegetical purpose at all. Because it appeared in a time of 
crisis and collapse, it has been thought to have been intended as a 
summary of the learning of antiquity, an “encyclopedia,” to be trans- 
mitted to posterity before the barbarian invasions; but again the scope 
is too narrow and deliberately restricted. Furthermore, such a plan 
presumes a degree of foresight and a sense of foreboding of which 
Martianus gives no indication, 

These elements are not to be disregarded: the seven liberal arts were 
at base a school curriculum; the work is that of a pagan using Neo- 
platonist terms; it did appear at a time of crisis. But these features are 
not sufficient to explain the work. In the words of Claudio Leonardi: 
‘The attitude, the taste, which here prevails and can explain ie is not only 4 custom 
of erudition or a Neoplaronise faith; ic is an attieude of “decadent” culture, and a 
manner of self-justification and defense by putting everything on display. It is a 
question of a human attisude and a culeural reaction clearly explainable in a 
moment of declared crisis or decadence: a defense by the parading of all one’s 
“property”, one’s accumulation of learning 
This purpose of display accounts for several otherwise unaccountable 
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features of the work. For this reason, it covers all the seven liberal arts 
traditionally necessary to the formation of an educated man. For this 
reason, it employs the language and style of pedantic display, the tor- 
tuousness and bombast of a writer straining to impress his readers with 
his literary skills, and to show off his knowledge of Greek terms, 
Greek proper names, Greek declensions. For this reason, does a book 
fon the seven arts have a gaudy mythological framework, laden and 
fretted with allegory, to our eyes so disproportionate in size and in- 
appropriate to the main body of the work, Martianus is displaying his 
learning, in a religious context, perhaps to win for himself the im- 
mortality that Plato and Aristotle, Cicero and Varro, achieved. And, 
with all his faults, has he not been to some extent successful? 


THE TRIVIUM 


We have already observed the origins of rhetoric, dialectic, and 
grammar as three unrelated subjects, amongst the Greeks of the fifth 
and fourth centuries n.c. Of these, the subject with the most prestige 
‘came to be thetoric; but rhetoric involves the use of words and the 
study of literature, as well as the use of logical argument, so that it is 
closely related to its sister arts, grammar and dialectic. The cementing 
Of this relationship seems to have been primarily a Stoic contribution? 
‘The Stoics divided the field of philosophy into ethics, natural philos- 
ophy, and logic; and this last included all aspects of verbal expression, 
hence the whole trivium. Sandys mentions Zeno himself and his su. 
cessor in the school, Cleanthes, as authors of works on grammar‘ 
(Zeno's well-known comparison of dialectic and thetoric has already 
been mentioned here). The later Stoics Chrysippus and Crates of 
Mallos certainly wrote and lectured on grammatical questions, and 
Crates introduced these studies to Rome. In the first century ,¢. the 
leading figures of Roman intellectual life, Varro and Cicero, who 
exerted the most profound influence on all subsequent Latin scholar- 


“ See especially Diogenes Laertios’ appendix to his life of Zeno: Lives 7. 38 
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ship in antiquity, were themselves pupils of the Stoics Aclius Stilo and 
Posidonius, respectively. There were a Stoic approach to rhetoric and 
a Stoic theory of grammar, just as there was a Stoic logic; and, by 
their scholarly interest in these fields, combined with their studies of 
cosmology and their quasi-religious philosophy, the Stoics had the 
‘most important influence in establishing in the minds of the general 
educated public both the connection between the trivium and the quad- 
rivium and the connection between the seven arts and philosophy. 
In Varro’s encyclopedia and Cicero's rhetorical works, grammar, dia 
lectic, and rhetoric are the only literary-linguistic subjects which find 
a place in the program of studies. This reflects their accepted position 
in the encyclios paideia, in which they remain until Martianus’ time.** 


GRAMMAR 


‘The study of grammar began with the Sophists of the fifth century 
nc, and was carried forward by Plato and to a lesser extent by 
Aristotle.” They may be passed over cursorily because the most rapid, 
wide-ranging, and influential development is found in the Stoic school, 
particularly (in this early period) in the work of Chrysippus. He is 
known to have written on the parts of speech, on cases and number, 
on solecisms, and especially on anomaly. The Stoics, with their ethic 
of a life in accordance with nature and their intense concern with 
‘questions of natural philosophy, almost inevitably were committed to 
the view that language is a natural process in which there may be re~ 
semblances but not “rules” and in which coinages, variety, “anomalies” 
are to be expected. An opposing view was taken by the Alexandrian 
grammarians such as Aristophanes of Byzantium and Aristarchus and, 
later, Dionysius of Thrace; these men, with no philosophical commit- 
‘ment but a mission to preserve and restore the texts of classical Greek 
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literature, found assistance in determining the forms of archaic and 
unusual words by recourse to analogy with similar, more familiar 
words. The Alexandrians became the champions of “analogy,” the 
grammatical theory that language is subject to rules, that words fall 
into certain classes and patterns of usage, and that there is little scope 
for variation within the classes. The inflected nature of Greek gives 
particular strength to this view, because in fact the range of termina 
tions is extremely limited in comparison with the extraordinary rich- 
ness of the vocabulary, 

Thus in its early stages “grammar” was in many ways similar to the 
study now known as linguistics. Ancient grammar studied sounds 
(vowels semivowels, consonants, syllables in various aspects) ; it studied 
the formation of words and syllables and their changes; and it discussed 
the theories of language, anomaly and analogy. It was indeed far re- 
moved from modern introductions to Greek or Latin grammar, be- 
‘cause it was not the study of a language—that is, the mastery of a 
tongue foreign to the student—but rather the study of language, with 
the scholars using their native tongue for purposes of illustration. 

This study, together with the study of literature, which in antiquity 
was always included under the title of “Grammar,” was introduced to 
Rome by Crates of Mallos about 169 8.c.# Since Crates was a Stoic, 
Stoic grammatical theories were understandably first in the field at 
Rome; the wave of Scoicism in ethics that also swelled in Rome in the 
second and first centuries a.c. naturally fostered the Stoic approach to 
grammar. Thus the first significant Roman grammarians, L. Aclius 
Stilo and Nigidius Figulus, were in the Stoic tradition, And Stilo's 
pupil was Varro, whose treatises on the liberal arts and on the Latin 
language provided source material for so much of the subsequent Latin 
grammatical writing. Varro, discussing at length both analogy and 
anomaly, took a somewhat inconsistent eclectic position.** However, 
in the first century Ap. a dissenter appeared, the manumitted slave 
Remmius Palaemon, whose massive Ars Grammatica (now lost) at- 
tacked Varro, By leaning heavily toward analogy, Palaemon clarified 
the Latin declensions and conjugations and clearly distinguished the 

“ See above, n. 42. 
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ight parts of speech. Subsequent Latin grammarians ada little of sig- 
nificance to the work of Varro and Palaemon, The approach of the 
latter, which survives most fully in the treatise of Charisins, is evident 
in most later grammarians, including Martianus. 

Martianus’ grammar begins with a definition of the scope of the 
subject, then moves into an exhaustive discussion of letters, their 
possible positions in words, and their pronunciation. Syllables are next 
discussed, with considerable attention paid to pronunciation and 
accentuation, The discussion of final syllables is continued through 
‘each of the parts of speech, giving the reader some introduction to the 
declensions of nouns and the conjugations of verbs. These topics are 
considered at greater length in Martianus’ next section, on analogy as 
applied first to nouns and adjectives, then to verbs. The treatise con- 
cludes with one section on anomaly, completely different in style 
from the rest of the treatise. 

The sources of Martianus’ Book III have been thoroughly investi- 
gated by Wilhelm Langbein,* following an earlier study by Johann 
Jiirgensen.* The study is made particularly difficult, not to say in- 
conclusive, because our surviving Latin grammatical treatises are 
mainly of the fourth century .b. or later, and the most one can do is 
‘compare Martianus with each of these and construct hypotheses to 
explain similarities or differences. 

‘There are many points of correspondence between Martianus’ third 
book and the work of Diomedes (dating from the later fourth century 
‘.0.), which Jlingensen explains by supposing that both borrowed from 
a common source. This may be true, but the source, if any, has per- 
ished. As Langbein points out, moreover, there are also many corre- 
spondences between Martianus and Charisius, Maximus Victorinus, 
Servius, and at Jeast one anonymous author; and they cannot all be 
shown to descend from one common source. Furthermore, Martianus 
differs from Diomedes in his definition of a syllable, in distinguishing 
the three parts of a syllable, in distinguishing the four genera of junc- 
tura, and in details of the treatment of accent, including his assertion 


philologiae Lipsiensis, 1874, pp. 57-96. 


102 THE ALLEGORY AND THE TRIVIUM 


that a word can bear all three accents (eg., Argilétum). Langbein con- 
‘cludes that in these sections Martianus preferred to advance his own 
opinion. 

“There is an especially close similarity between Martianus and Cha- 
risius in their treatment of conjugations and declensions. Now Charisius 
derives from Cominianus, Julius Romanus, and ultimately Remmius 
Palaemon. Did Martianus follow Charisius or some one of these others? 
The resemblances are so close that Langbein concludes he followed 
Charisius directly; where he differs it is because he wished to advance 
his own opinion or perhaps because he followed » different source, 
such as Pliny the Elder. Martianus’ treatment of words ending in w is 
not found in other extant grammarians. His treatment of the vowel in 
Jac does not correspond with that of other grammarians though sev- 
eral discuss this point. 

Martianus is close to Maximus Victorinus and Servius in his treat- 
ment of common syllables, final syllables, pronouns, verbs, adverbs, 
participles, conjunctions, prepositions, and interjections, but it is im- 
possible to establish from which he drew. Though he has a few points 
of resemblance with Probus and with the Anonymous of Berne, these 
are slight compared to his correspondences with other grammarians, 
It seems clear that he and Priscian used the same source for description 
of the letters—-whether the source is Papirianus or an earlier writer 
such as Probus or Pliny is again in doubt. 

Langbein’s conclusion is that Martianus’ sources are of the fourth 
century rather than earlier grammarians; that he (as well as Charisius, 
Diomedes, Servius, and an anonymous author) borrowed from some 
sources now lost to us; that Martianus occasionally inserted into this 
material opinions of his own, of no particular merit; and that some of 
Varro's teaching, along with Palaemon's, found its way through inter 
mediaries into Martianus’ 

‘The later influence of this book appears to have been very slight. 
Gregory of Tours mentions Martianus as a basic text in the seven 
arts, including grammar, but the reference is cursory and implies no 
special use of Martianus’ Book: III. Dick, in his edition of Martianus,* 
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notes certain similarities between Book III and Bede's De arte metrica. 
‘One manuscript of Martin of Laon’s commentary did not even bother 
to gloss Book IIL* John Scot Eriugena's commentary treats Book II 
very briefly, most attention being given to the allegorical introduction, 
and comments on the technical part of the book being confined almost 
‘entirely to explaining the uncommon words and proper names which 
occur amongst Martianus’ examples. Remigius’ treatment is even more 
striking,” for while he is normally much more full in comment than 
Eriugena, on Book IIl’s technical material he makes no comment 
whatever; his notes deal exclusively with the allegorical sections. 
‘Apart from manuscripts of the entire Marriage, twenty-three of the 
manuscripts listed by Leonardi‘ include Book III or some part of it. 
‘Two of these (nos. 76 and 219) are so slight as to be insignificant. An- 
other (no. 122) contains the commentary of Remigius, but little of 
Martianus; another (no. 23) Leonardi describes simply as containing 
excerpts. Only two (nos. 77 and 189) contain Book III entire; these are 
an cleventh- or twelfth-century grammatical miscellany from Fulda 
(no. 77) and a ninth-century literary miscellany from Treviri (no. 189). 
‘The remaining seventeen manuscripts fall into two groups. Eleven of 
them (nos. $6, 85, 103, 104, 124, 127, 185, 192, 195, 201, 203) contain 
only section 261 of Martianus, on the pronunciation of each letter of 
the alphabet, and one (no. 138) contains sections 258-61. Of these, nine 
are dated from the ninth to the twelfth century, none from the thit- 
teenth or fourteenth, three from the fifteenth and sixteenth. The 
second group contains Martianus’ sections 300-9 (discussion of nouns 
ending in the letters S through X, and of voices of verbs) and 312-24 
(conjugation of verbs) or portions of these. Of this group, four (nos. 
74 75: 149, 240) are dated between the eighth and tenth centuries, 
and one (no, 108) from the fifteenth. Three of the early manuscripts 
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(nos. 74, 108, 149, 240) and the fifteenth-century copy associate the 
‘Martianus passages with Book II of Cassiodorus’ Institutiones and other 
grammatical material. 

The picture is fairly clear. Book III ase whole was almost unused. 
‘What value could it have had for people to whom Donatus’ far su- 
perior grammar was available? The treatment of pronunciation was 
found useful and was often quoted; and a handbook made up of Cas- 
siodorus’ Institutiones II, Julius Severianvs, a paschal computus, and 
excerpts from Martianus (300-9, 313-24) had a minor vogue. 


DIALECTIC" 


The subject of Martianus’ fourth book is in most respects the same 
as the traditional formal logic derived from Aristotle which has been 
taughe until recently in most university courses in “Logic.” Now it has 
been increasingly superseded by “Symbolic logic,” a more comprehen- 
sive study which includes Aristotelian logic merely as one of its sub- 
‘ordinate parts. In Martinus’ prologue (section 330), Dialectic herself 
claims to have originated in Egypt and to have emigrated to Athens 
with the philosopher Parmenides. Aristotle, however, is supposed to 
have attributed the discovery of dialectic to the philosopher of para- 
dox, Zeno." The alleged Egyptian origin may be put down to a per- 
sistent tendency to ascribe the finer products of Greek civilization to 
Eastern, and especially Egyptian, sources For instance Plato in a 
myth attributes the discovery of number, calculation, and geometry 
(as well as astronomy, dice, draughts, and writing) to the Egyptian 
god Thoth, and in a symbolic sense he is probably right. However, the 
conception of arithmetic and geometry as systematic intellectual disci- 
plines based on logical deduction seems to be purely Greek. In philos- 
ophy, Parmenides was the first to make conscious use of logical de- 
duction as a way of seeking certain knowledge. Zeno advanced the 
subject by his use of the reductio ad absurdumt, a procedure understood 
by Aristotle as dialectical, inasmuch as it involved positing the views 
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of an opponent and showing the contradictory consequences which 
they logically entailed. 

Tniits origin dialectic was “a method of enquiry essentially involving 
conversation.”* This is illustrated in the early dialogues of Plato by 
the conversational refutations to which Socrates devoted the greater 
part of his life.* The word itself does not occur earlier than the Meno 
and may have been coined by Plato after reflection upon Socrates! 
philosophical methods. Throughout the later writings of Plato the 
‘word has a persistently favorable connotation, but its reference varies 
with Plato’s changing views about which method promised to be most 
useful for investigating philosophical problems. Socrates had used 
dialectical methods to convince men of their ignorance. In the Meno 
Plato holds out the possibility of achieving ethical knowledge by 
methods akin to those used with conspicuous success by the Pythag- 
‘orean geomerers. Dialectic now appears as a method of achieving 
positive doctrine, but retains from its Socratic ancestry an avowed 
passion for truth (in distinction from eristic, which sought merely to 
‘win arguments), a question-and-answer method, and a Zenonian con- 
cern with the logical consequences of a given position. By the Republic 
dialectic promised to achieve a higher form of knowledge than even 
mathematics." Unlike mathematics, which works down from uncer 
tified assumptions, it would be able to mount up to an “unhypothetized 
beginning” from which all knowledge could be deduced. As the high- 
‘st point in the education of the guardians of Plato's deal city, dialectic 
becomes “the coping-stone of all the sciences”** and synonymous with 
philosophy. 

Dialectic’s future, more humble position as a servant of rhetoric also 
had its origins in Plato. In the Phaedrus dialectic is indispensable to the 
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true chetorician® Its role is threefold: to control the subject matter, 
‘occasion, and arrangement of discourse; to provide the “elevation of 
soul” necessary to complement the orator’s natural endowments; and 
to study “the nature of soul,” or, as we should say, psychology, in 
order to know what will persuade in any given case. The same passage 
introduces the equation of dialectic with the method of collection and 
division characteristic of the late dialogues, and influential in the for- 
mation of Aristotle's theories of classification, definition, and the syl- 
logism. Despite the importance of his late dialogues and especially the 
Sophist to logic, Plato does not envisage the study of logic solely for 
its own sake,” or its later roles as either instrument or constitutive part 
of philosophy. An interest in logical and verbal puzzles for their own 
sake seems to have been the province of certain Sophists” and of a 
group founded in Megara by Euclides,* and known variously as Me- 
garians, Eristics, and Dialecticians. 

‘Aristotle shared none of Plato's optimism for achieving metaphysical 
or scientific truth by dialectical methods. He therefore distinguishes 
between philosophy and science on the one hand, and the principles of 
valid reasoning used in all disciplines employing argument and infer- 
ence on the other. Being concerned with proof, Aristotle also distin- 
guishes’® between demonstration (valid argument from premises seen 
to be true) and dialectical reasoning (from premises adopted in debate 
but not necessarily true). His Topics are a handbook of dialectical 
arguments suitable for use in debate, the rules for which are laid down 
in the eighth book. His Analytics present the theory of the syllogism 
in the context of investigating demonstrative proof; but, as Aristotle 
himself acknowledges, its principles are equally valuable for dialec~ 
tical argument. By now, dialectic has come closer to what Plato would 
have termed “eristic,” and its methodology involves a study of what 
the commentator Alexander of Aphrodisias (3d cent. a.v.) was later to 
call “logic.” Henceforth the two separate strands of dialectic as the 
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pure science of logic and the practical art of disputation become in- 
extricably tangled. 

‘As heir to this development, Martianus’ compendium of dialectic 
appears excessively weighted with irrelevant logical material, if viewed 
as a debating manual, or sadly contaminated by its subservience to 
rhetoric, if viewed as the introduction to logic which it more neatly 
resembles. In addition, his work, in keeping with the long tradition of 
which it is part, includes 2 good deal of a more strictly philosophical 
character. This is because of the circumstance that Aristotle's early 
work the Categories was placed by his editors at the head of the more 
strictly logical works De interpretatione, Prior and Posterior Analytics, 
and Topics (of which the Sopbistical Refutations originally formed 
part). As such ic served as a general introduction to logic and philos- 
ophy in the Aristotelian tradition. In Martianus, sections 355-83 are 
based ultimately on the Categories. The preceding distinctions of 
genus, species, differentia, accident, proprium, and definition (344-49) 
are derived ultimately from the doctrine of the predicablesin Aristotle's 
Topies.* Their position is due to Porphyry’s influential Introduction 
to the Categories, written in the third century 4.0. Martianus’ discus- 
sion of how the single terms previously discussed are combined into 
complete sentences, and especially into assertoric propositions (388-96), 
has its distant ancestry in Aristotle's De interpretatione, and in Plato's 
Sopbist before that. The “square of opposition” (4ot-3) is ultimately 
derived from the same work of Aristotle, while the discussion of the 
conversion of propositions (397-403), like that of the three moods of 
categorical syllogism (go4-13), is descended from the Prior Analytics, 
Tn this last-named work Aristotle had introduced letters of the alphabet 
to stand as variables in his inference patterns. In this way he achieved 
both clarity and generality, as well as showing that syllogistic reason- 
ing was valid by vircue only of its formal characteristics, Martianus 
and his source reflect Aristotle's earlier practice of giving specific 
‘examples (“All justice is advantageous”) which are to be understood 
in a general manner (“All A is B”). That Martianus shows no aware- 
ness of Aristotle's modal logic is not surprising. On the other hand his 
failure to treat of fallacies, which would be highly relevant to disputa- 
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tion, results from a lack of proportion and planning in the rest of the 
book. The deficiency isill concealed by Athena's allegations (423) that 
the teaching of sophism and deceptions is unpleasing to Jove. 

With the exception of a few seminal references to the “hypothetical 
syllogism” in the Analytics," Aristotelian logic is concerned with 
analyzed propositions, and the variables employed stand for single 
terms (“man,” “justice,” “advantageous,” and so on). The passing sug- 
gestions of the Analytics were developed by Aristotle's successor as 
head of the Lyceum, Theophrastus, bur the full development of a logic 
of whole propositions (“Justice is advantageous,” “It is day,” and 90 
on) was the work of the Stoics. To mark the difference between their 
propositional variables and the term variables of the Peripatetic tradi- 
tion they used ordinal numbers (“the first,” “the second,” and.so on) 
in their inference schemata.” The use of this symbolism by Martianus 
(420) indicates a Stoic origin for his discussion of the hypothetical 
(condicionalis) syllogism (414-20). 

Apart from this, and the reference to the greatest Stoic logician, 
Chrysippus, in the introductory allegory (327), there are other indica- 
tions of Stoic influence in Book IV.One is the formation of the contra- 
dictory of a given proposition by prefixing the negative particle to the 
whole proposition,” and not merely to its verb (402). Offensive as this 
often was to idiomatic purists, the logical propriety of saying “Not: it 
is day” rather than “It is not day” can be seen by considering that this 
form alone shows unambiguously the extent of rt is being negated, 
and by comparing with the modern ” Again, the 
necessary use of the exclusive" form of disjunction (aut) in Martianus? 
fourth conditional mode (4-17) is characteristically Scoic, 

Martianus’ inclusion of arguments as “conditional syllogisms” which 
have a complex major premise but lack any “if” is due ultimately to 
‘Theophrastus. Reflecting on hints in Aristotle's logical works, Theo- 

1 Aristotle Prior Analytics syb-12, 57b6. Ir should also be noted that Aristodle 
regularly sets out the syllogism as a conditional sentence, to the effect that if the 
premises hold so does the conclusion. The propositional modus ponens is thus 


ievads Tima Si Mace Stote Losi, 3 
© Mates, p. st. 
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phrastus appears to have begun investigating arguments “from hy- 
pothesis” in which a desired conclusion is agreed to follow, provided 
some other proposition (still to be investigated) is true. This led to a 
recognition in the Peripatetic school of several arguments in the prop- 
ositional form later investigated by the Stoics, and the extension of 
“hypothetical” to cover all arguments with a leading premise formed 
from more than one simple proposition, Martianus’ presentation of the 
subject, in which the premises are drawn up with a view to a pre~ 
determined conclusion, is in keeping with this development, and with 
the Aristotelian view of the subject’s dialectical, rather than logical or 
scientific, importance. It can thus be seen that Martianus is heir to a 
tradition which cared litle for purity of allegiance to particular 
school, Stoic or Peripatetic, but took what it pleased from either. 

In the Stoic tradition, dating from its founder, Zeno of Citium, 
dialectic became the general name for the study of logic and other 
related topics, such as grammar and epistemology. As such it was with 
physics and ethics a constituent part of the total province of philos- 
ophy."* The choice of name shows the important connection of Stoic 
logic with the Megarian school mentioned above. The logicians of this 
school, preeminently Eubulides, Diodorus Cronus, and Philo, in suc~ 
cession to the Eleatic Zeno, had maintained a persistent interest in 
paradox, as well as in modal arguments and conditional propositions. 
Discussions of modalities (necessity, possibility, and so on), whether 
Aristotelian, Megarian, or Stoic, leave no trace in Martianus. Of the 
seven paradoxes attribured to Eubulides* two are referred to in Mar- 
tianus’ opening allegory (327), but are there associated with Chrysip- 
pus and the Stoic school. These are the “sorites,”** or “Heap” (“Would 


* Aristotle Prior Analytics gobs, 4sbts, 
% See Kneale, pp. 98, tos. Our knowledge is due to Alexander of Aphrodisias! 
‘commentary on the Analytics. 
‘This threefold division is foreshadowed in Aristote's classification of prob- 
Jems into ethical, physica, and logical (Topics rosbso). 


4 “Sorites” is usually used by moder logicians to refer oo syllogistic-type ar- 

with three or more premises. It is used in Martitnas’ concluding verses 
‘of Book TV (423) to refer to an accummalation of arguments which become 
imperceptibly more and more misleading as they proceed. See Cicero Acade- 


mica 2.49. 
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‘you say thet this single grain is 2 heap?—No.—These two grains?—No— 
‘These three? ... etc. Then where do you draw the line?”, and the 
“Horned Man”* (“What you have not lost you still have. But you 
have not lost horns. So you still have horns”). It should be noted that 
an interest in the analysis of paradox is a sign of the true logician, far 
from the trivial game it seems to those who lack understanding of the 
subject. It is therefore not surprising that Chrysippus should have 
concerned himself with the Megarian paradoxes, or that Martianus’ 
understanding cannot go beyond making a witticism. 

‘Yee another aspect of Stoic logic which leaves a trace in Martianus’ 
terminology, if not his full understanding, is the distinction made be- 
tween verbal signs and the meanings (Jeeta) which they signify. The 
latter were regarded by the Stoics as incorporeal and common to dif- 
ferent languages. The class of letta of special concern to the adherents 
of a propositional logic were those signified by complete sentences 
used to make assertions which must be either true or false. In Greek 
these were termed axiomata: the term was rendered into Latin as enun- 
tiatum by Cicero and as proloquium by Varro." Martianus’ use of the 
term in section 389 and elsewhere, substantiates the suggestion of the 
prologue (335) that he is following a Varronian source. In Martianus, 
however, the use of the term is coupled with a reversion to an Aristo- 
telian position where the proloquiuam itself (rather than the sentence 
which expresses it) is made of a noun plus a verb, and may be “doubt- 
fol” as well as true or false (390). This well illustrates M. Kneale’s 
view that “for some centuries after Stoic logic had been formulated by 
CChrysippus we find discussion of the merits of his system and that of 
Aristotle, then a gradual fusion, or perhaps we should say confusion, 
which was completed at the end of classical antiquity in the work of 
Boethius.”* 

If the ultimate sources for the material in Book IV are clearly dis- 
cernible, the channels through which it made its way to Martianus’ 
pages are far less evident. Inevitably the name of Varro is the first to 
come to mind. The most striking Varronian characteristic is, as we 
have seen, the use of the term prologuitem, which corresponds in most 

Diogenes Lacrcius 8. 187. 

© Apaleius Peri bermencias 265; ed. Thomas, p. 176, line 15. Aulus Gellius 16. 8, 

© Kneale,p. 177. 
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respects to our “proposition.” The use of propositio with this mean- 
ing is found in the Peri bermeneias attributed to Apuleius,® but not ia 
Martianus, where it is reserved for the leading (complex) premise of a 
hypothetical syllogism (414) and introduced without definition or ex- 
planation. Cicero’s use™ of the term (and also the associated term 
assumptio for the minor premise) with the sume meaning as Martianus 
suggests that it may go back to his teacher L, Aelius Stilo, who was 
also the teacher of Varro.® Stilo’s book, rare in the second century, 
‘was clearly unknown to Martianus, and Martianus’ discussion of the 
hypothetical syllogism is therefore likely to be Varronian, Whether 
Varro is being used directly it is impossible to say. It is noteworthy, 
however, that all but the third of the seven modes of the hypothetical 
syllogism given by Martianus correspond with the list in Cicero's 
Topica and that the one discrepancy can be attributed to Cicero's 
misunderstanding of the differences between the five basic Stoic infer 
‘ence schemata and the list of seven given in some other manual.* In 
the sixth century Cassiodorus excerpted a similar list of seven hypo- 
thetical syllogisms from a work by Marius Victorinus™ The differ- 
ences are sufficiently great to exclude Victorinus as Martianus’ source. 
Cassiodorus mentions an extended work by the otherwise unknown 
Marcellus of Carthage of which two books were devoted to Stoic 
propositional logic and were followed by a book on “mixed” syllo- 
gisms. The use of so full a treatment by Martianus seems unlikely, but 
cannot be ruled out, in view of his including a largely incomprehen- 
sible passage on mixed syllogisms (422), no doubt intended to give the 
suggestion of the greater profundities which could be dealt with if 
only Mercury and Athena would allow more time, 

‘The Varronian term prologuium belongs to a series of related terms 
where the root is kept constant and the meaning altered by varying 


© Apuleius Peri bermencias 266; ed. Thomas, p. 177. 
% De imventione t. 57 ff. See also Rhetorica ad Herennitam 3.28. 
* Aulus Gelius 16. 8. Stilo’ book was apparently called De prologuis, which 
suggests thac the term prologuitam originated with him. 
% Cicero Topler 56-57. 
bf msrp 

Cassiodorus Institutiones 2. 13: in Migne, PL, Vol. LX, col. 1173; ed. My- 
Ors, Ps 119. 
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the prefix. This method of coining technical terms is illustrated in the 
fragment of Book XXIV of Varro’s De lingua Latina quoted by Aulus 
Gellius (16. 8), listing the kinds of complex propositions: 

Conditionat proposition: adiumctum: (or conexse) 


Disjunctive proposition: disiuncrumt. 


‘The other terms of the series to which prologuitam belongs determine 
the structure of Martianus’ whole book, and are listed at the outset 
(338) as the first four of six canonical divisions (normae) of dialectic. 
Thus the discussion of uncombined terms (the Aristotelian predicables 
and categories) is called de loquendo; the discussion of terms combined 
to form complete sentences is called de eloquendo, the discussion of 
the subclass of these which make assertions and are thus either true ot 
false is called de proloquendo, and finally the drawing of inferences 
from combinations of these is called the suamma proloquiorian, “sum- 
mation of propositions.” The same terminology and principle of order 
ing the subject" is found in the fourth chapter of De dialectica by one 
Augustinus, which is included as an appendix to the works of St. 
‘Augustine. A comparative study of this work and that of Martianus by 
Fischer shows that neither is a source for the other but thet both rely 
on a third, either Varro himself or a close follower. 

Te would seem then that Martianus took a basically Varronian frame- 
work and expanded it with material from both his Varronian source 
and elsewhere. Comparison with the Augustinian document indicates 
that ewo pastages are Varronian: First, in the passage on the combina- 
tion of single terms (388-92), which corresponds (as noted by Kopp) 
to the Aristotelian De interpretatione, Martianus, as Dick observes, 
“follows other footsteps.” The Augustinian document and Martianus 
here correspond closely in content and terminology, but not in de- 
tailed syntax or the examples given. It would be reasonable to suppose 
that Martianus is excerpting, while Augustinus is paraphrasing. An im- 
portant difference is the use of the term verbumr: in Martianus it cor- 

% See Migne, PE, Vol. XXII, col. 1410. 

™ B. Fischer, De Augustini disciplinarum libro qui est de dialectica. | have at 
the time of writing been unable to read Fischer's dissertation, and have therefore 
had to rely on brief notes taken some years ago by a colleague. 
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responds only to our “‘verb,”*” in Augustinus it also corresponds to the 
Stoic lekton, whether in the sense of a single term or a complete utter- 
ance, The inclusion of an etymological discussion of verbum in Augus- 
tinus, coupled with his rejection of etymologizing® suggests not only 
that he had a Varronian work before him bue that he was treating it 
critically. Second, the passage (355-60) which stands as an introduc- 
tion to the ten categories (in place of Aristotle's explanation of what 
is meant by “homonymous,” “synonymous,” and “paronymous”) also 
has affinities with the logical works included in the Augustinian cor- 
pus. The influential cerms aequivocumt and univocum do not seem to 
occur in extant authors before their occurrence in fourth-century 
Africa; the term plurivoctm: is unique to Martianus. If Martianus 
coined it himself, Dialectic’s apology for the word (339) is strange in 
the writing of Latin’s most prodigious user of hapax legomena, It cor- 
responds to the Greek term polyonyma, used in the same context at 
the opening of pseudo-Augustine's Ten Categories, where it is illus- 
trated by the same example." ‘The discussion of the formation of 
words per similitudinem, per propinguitatem, and per contrariuem 
(360), with the example of Jucus derived from lucere, again has its 
counterpart in the Augustinian discussion of etymology.!*t 

In the Latin West during the Middle Ages, the standard introduction 
to philosophy was provided by Boethius’ translation with commentary 
of an Isagoge, or Introduction, to Aristotle Categories, written in 
Greek by the third-century Neoplatonist commentator Porphyry. 
Based upon Aristotle's discussions in the Topics, this work dealt with 
the predicables genus, species, differentia, proprium, and accident, and 
is important both for determining the order of presenting the subject 
and for inspiring the great nominalist-versus-realist controversy in the 
twelfth century. Boethius also wrote a commentary on the text of a 
fourth-century translation of Porphyry by Marius Victorinus. Exam- 
ination of this shows that Victorinus’ translation is rather free, sub- 


De muptiis 88 ff. CF. Varro De lingua latina 8. 11-13. 
% Migne, PL, Vol. XXXI, col. 1412: unde sit dictuom non curennus, cum quod 
significet intellegammas. 
% Ibid col. 1416, 
409 Ibid, col. 1421. 
Wi Ibid, cols. 1412-13. 
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ssituting Roman proper names for Greek, on occasion summarizing, 
and sometimes the original text. 

‘The same description could be given of Martianus’ accounts (344-49, 
361-87), which correspond to Porphyry’s Isagoge and Aristotle's Cate~ 
gories. The immediate sources for this section are unknown, but no 
‘one who compares Martianus with the Greek originals can believe that 
he is handling them directly. His version of the Categories is several 
times differently ordered from Aristotle's both in its major divisions 
and in detail, and while in part ic reads like an abridged transla- 
tion, 2 great deal is in the form of an explanatory commentary. Some 
‘of this seems disproportionately elaborated in a presentation which 
otherwise gives only the technical terms and the barest outline of the 
subject. Of the predicables, the definition of “accident” is most Pura 
ing; ic is contrary to Porphyry’s and to any other that I know, Mar- 
tianus defines accident as qualities peculiar to one species, Ordinarily, 
white or black are taken as accidents of man, but clearly they apply t0 
other species as well. Although it is tempcing to suspect Vicrorinus as 
‘Martianus’ main Aristotelian source, this is only a guess. Latin defini- 
tions of “genus” and “species,” as well as “partition,” are at least as old 
as Cicero's De invemtione (1. 32), and would have been available to 
Martianus from many sources, including his own general knowledge. 

‘There remains Martianus’ account of the quantity and quality of 
categorical propositions, conversion, the square of opposition, and the 
nineteen valid moods of the categorical syllogism (396-413). It is gen- 
erally agreed that, like the similar account in Cassiodorus, that of 
Martianus is taken from the brief manual Peri bermeneias, attributed 
‘to Apuleius, The correspondence in context, language, and examples 

is very close. The main difference is that Apuleius, while aware of the 
term prologuium (and a number of other equivalents), prefers to use 
propositio. He is also concerned to contrast Aristotelian logic with 
Stoic, to the advantage of the former. This polemic leaves no trace in 
‘Martianus, 

Even this, our most confident attribution of source, must, however, 
‘remain subject to doubt. This is because there are passages in Martianus 

18 See Busse, ed, Commentaria in Aristotelem Graece, Vol. IV, pt. 1, p. xxti: 
Victorimen non tam versionem leagoges compasuise apparet, qusm in compendis 
formam eam redegisse. 
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which are expansions of the material in Apuleius and other pas- 
sages! where Apuleius expresses the thought not only more clearly 
than Martianus but also more briefly. The possibility of 2 common 
Aristotelian source cannot be totally excluded. If, however, Apuleius 
is truly Martianus’ prime source, one can only wish that Martianus had 
plagiarized more wholeheartedly, since the copy in no way improves 
upon the presumed original. 

The influence of Martinus’ Book TV emerges clearly from a study 
of Leonardi’s census. Apart from the entire De nuptiis, fifteen of the 
‘manuscripts he lists contain all or part of Book IV. Two of these (nos, 
76, 205) are fragmentary, and one other (no. 23) consists of notes from 
Book IV. The remaining twelve contain either the entire book or the 
entire technical discipline, omitting the allegorical setting. Thirteen 
manuscripts are dated between the ninth and twelfth centuries, with 
the biggest concentration (five manuscripts) in the tenth century; two 
are dated between the fourteenth and sixteenth centuries, Two man- 
uscripts (nos. 135 and 136) came from Fleury in the ninth or tenth 
century; one (no. 151) from western France and one (no. 205) from 
Orléans at che same time; one (no. 172) from Bec in the twelfth cen- 
tury. It would seem that this book enjoyed a vogue in northwestern 
France up to the end of the eleventh century but was little used after 
the dramatic development of logic from that time onward, 


RHETORIC 


The study of rhetoric originated in Sicily in the fifth century n.c.™ 
and was brought by the Sophists to Athens, where it found a ready 
audience in a political democracy with a passion for litigation. In the 
next generation, Isocrates was its principal exponent, Plato the leading 


41 For example, the Ciceronian example in section 399 has no counterpart in 
Apuleias. 

4 Cf, for instance, the expressions of the principle of “minimal interpreta- 
ion”: quoniam id potissiman enumersndumm, quod securum babet intelleciuan, 
indefinitwm pro particular’ accipitur (Martianos 396) and pro particulari semper 
valet, quia tutus est id ex incerto accipere, quod minus ext (Apuleius Peri her- 
mencias 266, ed. Thomas, p. 177). 

39 Nos. 18, 19,23, 29, 76 10%, 133, 128, 131, 135, 196, 

1" Sce, ¢,, Kennedy, pp. 26, 58-62. 
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voice of the opposition; a conflict between philosophy and rhetoric 
endured in Greek higher education for another two centuries.!0" De- 
spite this conflict, Aristotle was the author of the earliest major rhe- 
torical treatise we possess: His Rhetoric is a study of the principles 
implicit in the practice he observed in fourth-century Athens, and 
under the weight of his authority and the precedent of his analysis, 
the observations and classifications appropriate to the practice of 
Athens in his time became enshrined as timeless principles of rhetorical 
theory. Aristocle’s successor in the Lyceum, Theophrastus, contrib- 
tuted to the theory of literary style, bur otherwise there was little 
advance in rhetorical theory to match the wide dissemination of its 
practice in education before the time of Hermagoras in the middle of 
the second century .c. 

Hermagoras of Temnos wrote on forensic oratory, in particular, on 
inventio, the discovery of arguments. He laid great stress on the de~ 
termination of the starus, the essential issue in any given case, and 
formulated precepts for its discovery and treatment. Thus the emphasis 
in rhetorical teaching, which had for some time been on diction and 
style (generating the “Asinist” school, and later, by reaction, the 
“Atticist”), now became focused on the more objective and rational 
aspect, inventio, It was at this point of development that Greek rhet- 
ric first began to command the serious attention of the Romans, 

The earliest Roman treatise on rhetoric we possess, the anonymous 
Rhetorica ad Herenniuam, is probably of the early first century 8.0% 
It is therefore close in time to Cicero's first treatise, De invemtione, 
and in late antiquity and the Middle Ages the two works together 
were generally regarded as Cicero's, despite the differences between 
them. Cicero's other major thetorical treatises—De oratore, Orator, 
and De optimo genere oratorum on the ideal orator; Brutus on great 
orators of the past; Topics on argumentation; and Oratoriae partitiones 


1" See Marrou, History pp. 210-12. 

41 Eg, the division of rhetoric into chree (and only three) types: bouleutic, 
forensic, epideictc; the division of the duties of the audience (Rhetoric 1. 3. 1-3). 
For the topical, or specifically Athenian, bias of the Rbetorl, se€, © t 45,10 
400 Rbetorica ad Herennium, ed. Caplan, p. vii, bat see A. E. Douglas, “Clausalae 
in the Rhetories ad Herenninom as Evideace of Its Date,” Clasical Quarterly, ns. 
X (19660), pp. 65-78, which argues for a dare of about s0 8. if not later, 
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on the division of rhetoric—generally received much less attention in 
later Latin scholarship before the Renaissance, despite their merits, 
which eclipse De inventione. Cicero’s contribution to the development 
of rhetoric was threefold: first, as the author of the treatises men- 
tioned, he transmitted a great deal of Greek theory to the Latin world; 
second, under the influence of his Stoic and Rhodian teachers he 
denied and tried to heal the breach between rhetoric and philosophy; 
third, as the outstanding Roman orator, he provided an inexhaustible 
repertoire of examples of all aspects of rhetoric in practice, 

Cicero's later years coincided with the beginning in Rome of that 
practice of declamation which originated as rhetorical training and 
became virtually an art form in its own right, with a profound influ- 
ence on Latin literature."* While this was an important development, 
it had little effect on theory, which in the first century AD. was more 
‘occupied with the conflict between Apollodorus and Theodorus and 
their respective followers. The Apollodoreans had a relatively rigid, 
doctrinaire approach to the composition of speeches, which they re- 
garded as a science reducible to firm rules; whereas the Theodoreans 
treated it as an art, flexible and adaptable to the needs of the moment 
in the particular case. As we shall see, some Theodorean influence 
appears in Martianus. 

‘The last major Roman writer on rhetoric was Quintilian, at the end 
of the first century .. Quintilian’s synthesis of ancient thought on 
this subject sets out in measured pace and at considerable length, 
lucidly and with abundant illustration, the way to produce orators to 
match the immortal Cicero. As a treatise on rhetoric it is unmatched 
for fullness, clarity, and intelligence by anything else surviving from 
antiquity. It was too good for Quintilian’s successors, and did not 
really win the appreciation it deserves until the Renaissance. 

“The first and second centuries a.n. saw in the Greek world the ef- 
florescence of rhetoric known as the “Second Sophistic,” with an 
accompanying spate of rhetorical textbooks of generally little value. 
‘The major exponent was Hermogenes, and he appears to have had no 


10 See S. F. Bonner, Roman Declamation, pp. 149-67. 

411 For a survey of is influence, and its limied popularity in late antiquity, see 
F. H. Colson, ed M. Fabii Quintlian! Instiruionis Oratoriae Liber 1, pp. xil- 
rox. 
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influence on Martianus. At the same time and after, appeared a num- 
ber of Latin handbooks on rhetoric, many of which have been col- 
lected by alms In general they bear the same relationship to the 
‘major authors as do handbooks in the other ancient subjects to the 
primary sources: “in them we find a grand concoction of Cicero and 
Quintilian with the subdleties, often imperfectly understood, of the 
first- and second-century Greeks, and sometimes, too, with strains 
more directly descended from Hermagoras.”"# It is on men such as 
these that Martianus drew, 

‘The two principal studies of the sources of Martianus’ Book V are 
those of Hinks" and Fischer." From Hinks’ study, the more pene- 
trating and precise of the two, are taken the following conclusions: 
Cicero's De inventione was a prime source for Martianus, both as a 
direct source of theory and as offering a framework for a treatise on 
thetoric. Martianus seems to make frequent direct use of the De in- 
ventione in his earlier chapters when treating the definitions and the 
divisions of rhetoric. He takes from it some elements of the theory of 
constitutions and the subdivisions of qualizas. And finally he uses it for 
‘his treatment of exordium, proposition and partition. Martianus also 
uses Cicero's De oratore and Orator especially for the treatment of 
expression, memory, and delivery. On literary style he borrows a little 
from Donatus and minor grammarians and a long passage on figures 
(section 523-37) from Aquila Romanus. 

Besides these fairly obvious sources are some less easy to uncover. 
Hinks™* shows Martianus’ use of commentaries by Marius Victorinus 
on Cicero's De inventione and Topics. These, while adding lite but 
confusion to Martianus’ theory, give us firm evidence for dating his 
work; for Victorinus, after his conversion to Christianity, was affected 
by the edict of the Emperor Julian in 362 forbidding Christians to 
teach in the schools, and in his last years Victorinus wrote theological 

188 Rhetores Latini Minores, 

us D. A. G. Hinks, Martinus Capella on Rhetoric, pp. 4-5. This unpublished 
eration inthe brary of Tene Colege, Cambridge, bilan uarsrlng 
of the sources of Martianus’ Book 

144 See the preceding note. 
cae H.W Fischer, Untersuchungen tiber die Quelien der Rhetorik des Martianus 

Bp. 384, 63-5. 
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works, Victorinus’ commentaries on Cicero, in Hinks'’s words, “can 
scarcely be placed earlier than about 325 and may well be much 
later." 

For his theory of constitutions Martianus draws on three sources, 
often incompatible: one Ciceronian, one working on principles which 
we know from Quintilian (3. 2. 26) to be Theodorean and not found 
elsewhere in Latin, and one clearly Hermagorean. The Theodorean is 
unidentifiable. The Hermagorean is shown to be very likely Marco- 
‘mannus, the source common to Martianus, Fortunatianus, and much of 
Sulpitius Victor. Nothing of Marcomannus survives, but Hinks with 
striking scholarship establishes as probable that he was a Hermagorean 
and an older contemporary of Hermogenes; that he wrote a commen- 
tary on De inventione, applying to it later Greek rhetorical theory; 
and that he was the source who mediated to Martianus Quintilian’s 
teaching on memory and delivery as well as the work of an unknown 
theorist on ductus causae and some of the parts of speech. 

Behind Martianus’ sections 447-48 (on the genera causarum) there 
appears to be a lost source, probably Greek, with a better understand- 
ing of Aristotle's theory of this subject than is found in surviving 
Latin rhetoricians. This may have been transmitted through some 
other source, just as the unidentified Theodorean’s material may have 
been. 

Tt would appear that Martianus used a wider range of sources for 
his discourse on rhetoric than for most of his other handbooks, and 
attempted, with neither success nor consciousness of failure, to com- 
bine conflicting theories. Virtually all the sources have been laid bare 
by Hinks with an acumen no less admirable than his modesty. His 
final remarks are in more than one way illuminating, He explains that 
he has said nothing of Varro—although Varro is reasonably thought 
to be behind the third and fourth books (in the fifth book there seems 
to be no trace of Varro)—“because, if we saw a trace of Varro, we 
could not recognise it. Nothing whatever seems to be known about that 
book of his encyclopaedia which dealt with rhetoric; and where noth- 
ing is known I have forborne to conjecture.”*# 


1 Hinks, pp. 1-2. 
#1 Hinks, pp. 122-23. 
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‘The later use of Martianus’ Book V is very peculiar. Twenty of the 
manuscripts listed by Leonardit* contain some portion of Book V. In 
only two (nos. 39 and 61) is the entire book contained. Two others 
(nos. 239 and 241) contain the entire technical treatise, omitting che 
allegory; both of these are humanist manuscripts dated between the 
fourteenth and sixteenth centuries, Of the total of twenty manuscripts, 
thirteen‘ come from this period; the other seven, between the tenth 
and twelfth centuries. Of the thirteen, ten contain sections 508-25 (the 
introduction to elocutio, all the figures of thought, and the treatment 
of clausulae); most of these appear to come from northern Italy. Three 
others (no. 227, from the tenth century; and nos. 116 and 232 from the 
twelfth) contain Martianus’ treatment of the figures of speech (531- 
37), with various additional material, 

‘What is the complete picture? Book V was used sporadically, es- 
pecially in northern France and Germany, in the tenth and eleventh 
Centuries, somewhat more often in the twelfth; then, in composite rhe- 
torical manuscripts of North Italian humanists, Martianus’ treatment of 
elocutio, the figures of thought, and the clausulae were found espe 
cially interesting and were often reproduced. This accords well with 
the revived interest in Latin style which was characteristic of human- 
ism; whereas for the full treatment of rhetoric all the wealth of Cicero 
and Quintilian was at hand. 


Each of the three parts of The Marriage—the two books of allegory, 
the trivium, the quadrivium—had a life and influence of its own in 
European learning. But for a full appreciation the work deserves to be 
seen as a whole; and to be seen not as a collection of seven handbooks 
but as one philosophicoreligious work. The interrelations of the re- 
ligious beliefs and numerology with the seven arts and with the 
literary style of the work can then be seen to be remarkably strong 
and complex. These interrelations, treated fully and discerningly by 
Fanny Le Moine,** cannot be extensively treated here; we have been 


BY Nos. 16, 22, 23, 39, 4s 54 57 6te 116, 156, 172, 184 200, 213, 216, 207, 227, 
232,239 241. 

‘88 Nos. 22, 25,415 54 57s 6 184, 200, 213, 216, 217,239, 241. 

4 In a Ph. D. dissertation at Bryn Mawr College entiled A Literary Re-evs- 
Juation of the De muptis Philologiae et Mercarii of Martiamus Capella. 
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able to examine only briefly the basic religious ideas and the union 
between them and the seven treatises. The weaknesses of Martianus’ 
work, in content and in style, have been pointed out abundantly, yet 
when one speculates on the intent of the work as a whole, one may 
well concur with Miss Le Moine that it is a “grand attempt” and as 
such ‘deserves to stand in the long tradition of works which are con- 
sciously designed co present a synthesis of the total pattern of the 
cosmos.” #* 


12 Ibid, p. 297. 


PART IIL 


The Quadrivium 


On Geometry 


nevore the bridesmaid Geometry makes her entrance into the celes- 
tial hall, two distinguished-looking sttendants* appear, bearing an 
abacus sprinkled with greenish powder. This object, it is explained, 
is designed for delineating geometric figures and can also represent 
the circles of the world, great and small. Geometry enters, carrying 
a radius* in her right hand and a globe in her left. The globe is 2 
replica of the universe, wrought by Archimedes’ hand In it 


The planetary orbs gleam in the dusk of night, 
‘As precious gems sparide in a setting of gold. 


* Satire a moment later identifies them as Philosophy and Paedia. These alle- 
fgorical ladies remind us of two others, with the same names, who figured in the 
careers of prominent writers. Lucian, in his avtobiographical dream (Sommitam 
9), introduces Paedia, the cultivated lady who drew him into a career of learning 
and philosophy. Boethius’ De consolatione philosophiae is a dislogue between 
the author and an allegorical young-old female named Philosophy. Supernatural, 
‘young-old figures like these were frequently introduced into stories in antiquity 
and by the fifth century had become rhetorical clichés, according to Curtins, 
Dp. 101-5. Ourtins (p. 104) points to six of Martianus’ bridesmaids as such alle- 
gorical stercocypes. I fail to see why he omied Harmony, who, though not 
“described in detail," as he says, is depicted by Martianus (gop) as a “lofty figure 
whose melodious head was adorned with ornaments of glittering gold” and as 4 
maiden who “moved with a grace that her mother could hardly match." 

* Abacus: 4 tray, covered with sand or powder, used by mathematicians for 
drawing diagrams. 

+A geometer's rule (virgs geometricalir), according to Remigius (ed. Lutz, Tl, 
1y0). In medieval are the radius was also taken to be compasses, and in one in- 
stance Geometry is found with a rule in one hand and compasses in the other. 
See fimile Mile, Religious Art in France, XIII Century, pp. 78,85 

4 Archimedes devised and constructed an orrery in which the relative motions 
of the planets and the celestial sphere were sccuratcly reproduced and in which 
Jnnar eclipses could be observed. He regarded this sphere as his outstanding 
technical achievement. It was brought to Rome after Marcellus’ capture of Syrt- 
use in 212 80, For references to it in the Latin writers see J. G. Frazer's note to 
Ovid Fasti 6. 277 in his edition, Vol. IV (London, 1929), p. 204. According to 
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The peplos she wears is emblazoned with figures depicting celestial 
‘orbits and spheres; the earth’s shadow reaches into the sky, giving 
purplish hue to the golden orbs of the sun and moon; there are 
gnomons of sundials and figures showing intervals, weights and 
measures. Her hair is beatifully groomed, but her feet are covered 
with grime and her shoes are worn to shreds from treading across the 
entire surface of the earth. She can, Geometry says, describe any por- 
tion of the earth’s surface from memory and knows the exact distance 
between the earth and the celestial sphere, down to the inch. As she 
steps forward to draw diagrams on the abacus, she notices Archimedes 
and Euclid among the wedding guests. She could call upon them to 
expound the discipline, but the occasion calls for rhetorical skill; since 
they speak no Latin, Geometry herself will reveal the secrets of the 
art in Latin, a rare occurrence for this subject, she avers.? 

Amidst the resplendent setting of the celestial canopy and the gar- 
‘ment and accouterments of the lady herself, it is not the abacus and 
geometer’s rule or the figures on her garment that hold the clue to the 
contents of this book; rather itis the tattered boots. Geometry reminds 
her audience of the literal meaning (“Earth-measuring”) of her name. 
‘The bulk of the lengthy discourse that follows (the longest book in 
the entire work) is devoted not to definitions, axioms, and proposi- 


Lactantius (Divinae instirutiones 2. 5), the sphere was made of bronze; according 
0 Clandian (Carmina minora 51), of glass. Perhaps the celestial sphere was of 
slass, the interior orbs of bronze. See also E. J. Dijksteriuis, Archimedes (Copen- 
hagen, 1956). pp. 23-25. 

"This is the only reference I have found in Martianus to a function of Geom- 
etry that was to become prominent in the Middle Ages and is named as her 
function in the medieval mnemonic for the seven liberal arts: Gram loquitir, Die 
vera docer, Rhe verba colorst, Mus canit, Ar momeras, Geo ponderar, As colit 
astra, On the actributes of Geometry in medieval art and literature see Klibansky, 
Panofsky, and Saxl, pp. 327-38. 

* We have here a fine example of the deleterious effect that the rhetorician's 
atticude had upon Roman science. Cicero (De oratore 1. 3-6, 11-16) expresses ad- 
miration for the accomplishments of Greek scientists and technologists, but he 
has higher regard for « Roman rherorician's skill in expounding the results of @ 
Greek theoretician’s concepts and constructs. The Latin rhetorician did not male 
the effore to comprehend Greek scientific theory and was interested only in 
summarizing and applying ies results. 

* For the setting described here, see sections 575-88 of the De muptis. 
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tions but to a conspectus of the known world* At the conclusion of 
her survey she admits that she has been digressing and that the topic 
she is about to take up is the true subject of the discipline (artis prae- 
cepta). Because the day is waning, however, she is advised to restrict 
henalf fo ementa and to ouch Igkly on them (amon quarqne 
raestringens), so 2s not to vex her listeners? 

‘We naturally wonder why Geometry decided to present her bridal 
offering in the form of a geographical compendium instead of de- 
voting her main attention to the appropriate quadrivium subject. Our 
perplexity might be relieved if we had certain knowledge of how 
‘Varro treated geometry in the fourth book of his lose Nine Books of 
the Disciplines. lf our earlier surmises are correct," that Varro's book 
comprised a modicum of geometry and the elements of surveying, 
Martianus must have been largely independent of Varro in composing 
his De geometria, Martiamus’ book makes no mention of surveying, and 
it is clear that Varro's book did not deal with regional geography. 

We have some scant knowledge about Latin studies of geometry 
in the period just before and just after the fall of the Western Empire. 
All quadrivium studies languished in the Latin world, and geometry 
was the most neglected subject in the four. Augustine, who, prior 
to Martianus, had been engaged in compiling manuals on the seven 
iplines, abandoned the project after completing a De grammatica 
and a draft of six books (the rbythmus portion) of a De musica.* How 


" Sections so0-702 are devoted to geography; sections 7od-24 are devoted 60 


‘geometry. 

* 701, 705, It is standard practice among Latin compilers w offer some excuse 
for not dealing wich the intricacies of Greek theoretical subjects, the usual excuse 
being that the subject would bore readers. 

© See above, pp. 44-47. 

* Cassiodorus (Varig 5.52.7) laments aboot the neglect of quadrivium seudies 
in his 
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he would have treated geometry is not known. Boethius, who came 
after Martianus and was the first writer to use the term quadrivium, 
did complete a De geometria as part of his set of quadrivium manuals. 
‘This work was a translation of all or part of Euclid’s Elements. As 
often as medieval Latin fragments of geometry turn up and are found 
to be accurate translations of Euclid, they are generally considered 
by scholars to be vestiges of Boethius’ version. But, as we shall see, 
there are some fairly faithful translations of Euclidean propositions 
(without the proofs) in Martianus’ seventh book, which show thar 
good Latin translations of at least portions of the Elements were in 
existence before Boethius’ time.** Cassiodorus touches ever so lightly 
‘on the discipline of geometry (Institutiones 2. 6) and his treatment 
could have contributed nothing to contemporary knowledge of the 
subject. 

Why did Martianus prefer geography to geometry as a subject for 
his De geometria and why did he introduce more Euclidean material 
in Book VII than in Book VI? Each of his bridesmaids is an impres- 
ively erudite lady and each holds forth in a lengthy discourse. Mar- 
tianus could not, as Cassiodorus did, give a two-page, discursive treat- 
‘ment to geometry. He had to find some subject to fill out Book VI 
to normal length, and one that would not repel his readers. The Euclid- 


4 Of Boethiwy the De institutions arithmetica and part of the 
De instinutione musica survive (che last eleven chapters are lot); the De geomietria 
survives in fragments, and the book on astronomy, though lost, is well attested to. 
For 1 text of the first cwo works and some of the geometry fragmeass, see the 
edition of G. Friedlein; for a discussion of Boethius’ quadrivium books, see Seahl, 
Roman Science, pp. r-s0 

D, Goldat's The Early Medieval Traditions of Buclid's Elements is a 


™ Unformunately more areatioa has been drawn to Marvanus! geometry in 
‘Book VI than in Book VII, even though Book VII contains the greater amount of 
Euclidean material. See eg. Goldat, p. 28; J. L. Heiberg, Litterergescbicbliche 
‘Studien ther Eublid (Leiptig. 1882), pp. 202-3. 
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can material in Book VII is on numbers, not geometry, and originated 
in the arithmetical books of the Elements (VII-IX), Geometry proper 
was obviously a subject that Martianus could not handle, and he did 
not suppose that his readers would be interested in i. His choice of 
subject~a geographical survey of the known world—appears to have 
been 2 unique one for a manual of the traditional disciplines. The 
reason for his choosing geography probably lies in the enormous 
popularity of the works which were his two chief sources, the Col- 
lectanea rerwm memorabilizem of Solinus, and Pliny’s Natural History. 

Ic is common knowledge that Pliny’s encyclopedia was one of the 
‘most popular and authoritative works on Latin science throughout the 
Middle Ages; this is atvested to by the frequent occurrence of his name 
in medieval library catalogues and by the abundance of Plinian ex- 
cerpts in codices of scientific writings." But the great bulkiness of his 
work militated against its use in entirety. Generally speaking, writers 
like Bede, who quote extended passages from Pliny verbatim, used 
only certain books and did not have access to the complete work. 
Solinus hit upon a clever scheme for reducing Pliny: he depended 
‘upon an existing epitome of the geographical books (III-VI) to con- 
struct his framework and introduced a few hundred choice tidbits 
from Pliny’s nongeographical books (mainly from VIL-XIL, on man, 
zoology, and exotic trees; and from XXXVI, on precious stones) to 
produce a compilation which he frankly admits in his Preface is de- 
signed to catch the reader's interest. More than three-fourths of 
Solinus’ Collectanea rerum memorabiliuam was ultimately derived from 
Pliny. Mommsen found approximately 1,150 extracts from Pliny and 
38 from Mela in Solinus’ book, which numbers less than one hundred 
pages.” Solinus’ book of marvels—in all probability extracted from an 
early second-century epitome of Pliny’s geographical books'\—became 


4 Many of these are included in passing by Leonardi in his census. 

¥ ‘Theodor Mommsen, perhaps the greatest of modern classical scholars, 
lavished his expert attention on the preparation of his masterly edition of this 
trivial work, His lise (pp. 238-49) of passages derived by Solinus from Pliny and 
Mela, and of passages derived by later authors (Ammianus Mareelliaus, Augustine, 
Martianus, Priscin, Lsidore, Aldhelm, Bede, Dicuil, and the author of the anon- 
ymous De sint orbis) from Solinus, is a valuable index co the deterioration of 
classical writings ac the hands of medieval compilers. 

See above, p. 47. 
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even more popular than its well-known forebear. And, as we have seen, 
Martianus further digested the work of Solinus and Pliny to produce 
the geographical excursus which forms the bulk of Book VI. 

‘The geographical writings of the Greeks reflect two salient cultural 
characteristics—a penchant for theoretical studies, including mathe- 
‘matics, and a love for, and dependence upon, the sea. In mathematical 
geography they were outstanding. The accomplishments of Eratos- 
thenes, Hipparchus, Prolemy, and others rank high in the history of 
geodesy."* Descriptive geography, on the other hand, was not a well- 
developed or well-defined field. From the beginning the distinctions 
between history and geography were blurred; historians like Herod- 
tus regularly introduced geographical excursuses, and geographers 
felt impelled to deal with historical backgrounds." Greek treatises on 
geography tended from earliest times to assume the form of a perie- 
gesis, a sarvey of cities, peoples, and countries arranged in the order 
that a navigator would come upon them as he sailed the coast of the 
‘Mediterranean and outer seas. The commonest starting point for such 
surveys was the Strait of Gibraltar A periegesis naturally gave dis- 
proportionate attention to coastal regions, to the neglect of the interior. 

Geographical writings of the classical period are now represented 
only by fragments or by borrowings in secondary sources. The litera- 
ture surviving from the Hellenistic Age is written almost exclusively 
‘on a popular level, and has a standardized form. Introductory chapters 
contain stereotyped doctrines of mathematical geography, such as are 
found in the handbooks of Theon of Smyrna, Geminus, and Cleom- 
cedes:™ the celestial sphere and circles are defined, and the positions 


™ For a discussion of the work of these mathematical geographers, see Thom- 
son, chaps. V and XI; and E. H, Bunbury, A History of Ancient Geography, 
chaps. XVI, XVI, and XXVIIL 

© F. W. Walbank has written a brilliant article with fine insights into the 
popular traditions of Greck geography: “The Geography of Polybius” Clasica 
4 mediaevaia, 1X (1947), 155-81. He areributes the geographical digression as & 
normal fearare of historiography to the methods of the scory-teller. 

* Lionel Pearson, Early lonisn Historians (Oxford, 1939), p- 30, thinks that 
Hecataeus’ lost Periegesis (c. 500 mc), the earliest Greek geographical creatse, 
may have begun its survey at Gibralear. 

% Theon, ed, Hiller, pp. 120-38; Geminus, Chaps. IV, V, XV, XVI; Cleomedes 
De motu circulars. 1:3. 
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of planetary orbits and the earth are located; then follow discussions 
of the location of the earth's zones of human habitation and the divi- 
sion of the known world into three continents. Polybius interrupts the 
narrative of his Histories, just before Hannibal's crossing of the Alps, 
to introduce a digression (3. 36-38) on the three continental divisions. 
Strabo, after a historical introduction, devotes fifteen of the seventeen 
books of his Geography to a description of the countries of the world. 
But nestled between his historical introduction and regional descrip- 
tion is a Jengthy chapter (2. 5) containing all the stercotypes of a 
popular handbook on cosmography: the shape and the zones of heaven 
and earth, the relative position and size of the earth, the four zones of 
human habitation, a coastal survey of the known world, and lastly a 
discussion of the climates and the hours of daylight at each of the paral- 
Jels at the time of the solstice. A similar introduction to cosmography 
is found in the pseudo-Aristotelian De mundo. 

‘The Romans made their first extensive contacts with the Greek in- 
tellectnal world in the second century 8.c. Being unable to comprehend 
the theoretical treatises of the thinkers like Eratosthenes and Hippar- 
cchus, they depended upon popularizers for their technical information. 
Writers of the first centuries .c. and a.D. gave a canonical form to Latin 
‘geographical treatises, dividing them into two parts: a concise account 
of the elements of mathematical geography; and a chorography of the 
known world, preponderantly of coastal regions and consisting largely 
of lists of place names, with remarks about associated persons or things 
interspersed. Since the Romans had little or no interest in geometry 
and their conquests and administrative operations were conducted in 
the interior more than in coastal regions, it is clear that Roman geog- 
raphers blundered in adhering to traditional patterns of Greek geog- 
raphy. Formal Latin chorographies were of little use to provincial 
administrators and military commanders, who depended instead on the 
data compiled by Marcus Agrippa in a gromatic survey of the high- 
ways and provinces of the Empire, conducted under the sponsorship 
of Augustus. The results of this survey were made available in itiner- 
aries and copies of the master map, one of which, the “Peutinger 
“Table,” survives in a late form. 

Mela offers the faintest traces of mathematical geography in a few 
sentences in the opening chapter of his De situ orbis (c. A.D. 42). He 
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then moves on to the divisions of the world and to a chorography, by 
provinces, starting at Gibraltar. Pliny begins his monumental Natural 
History, thirty-seven books long, with a book on the universe (Book 
I), the conventional opening of Greek mathematical geographers, but 
he does not comprehend the authorities he is using. He then divides 
the known world into two inhabited islands, as it were, bisected by the 
‘Mediterranean and the Black Sea, and proceeds on a coastal survey of 
the northern half ({II-IV) and the southern half (V-VI), each time 
starting at Gibraltar. Pliny shows a high regard for the data compiled 
by Agrippa and makes frequent use of them in recording distances; 
but he fails to realize that Agrippa's survey would have made sound 
basis for his chorography, as a Greek-style periegesis (probably 
‘Varro’s )did not. Pliny gives meager treatment to interior regions 
which were of vital importance to the Empire, Though he served in 
military campaigns in Germany and wrote an authoritative history of 
the German wars in twenty books, he devotes about one hundred and 
fifty words to this part of the world. The reason is clear. He is draw- 
ing from books rather than from his own experience.* Solinus omits 
mathematical introduction altogether and begins his chorography 
with Italy, though he uses Pliny and Mela throughout as his sources, 

Dividing the known world into halves and assuming that an ocean 
flowed continuously about both halves satisfied Greek geographers 
that a coastal survey would serve as an adequate basis for world geog- 
raphy. But to Roman geographers, aware of military campaigning 
and explorations in Britain, Germany, Upper Egypt, and the Middle 
East, it appeared that proofs were required to demonstrate the ade- 
quacy of coastal surveys to encompass remote regions. Latin writers 
customarily introduced proofs of a continuous ocean—fabulous circum- 
navigations of the northern and southern continents. Pliny’s proofs 
are garbled by Martianus. Pliny (2. 170), on the authority of Comelius 
‘Nepos, says that Metellus Celer received as a present from the king 
of the Swabians some Indians who had been driven from their course, 
by storms, all the way to Germany; Martianus (621) has it that Cor- 
nelius, after taking some Indians captive, sailed past Germany. Mar- 

1 He had stated earlier (2. 117-18) that writers can often gather more reliable 
daca about their own region from books writen by authors who have never 
been there than from natives. 
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tiamus also repeats Pliny’s fabulous reports of Augustus sailing past 
Jutland into the frozen Scythian Ocean, of Macedonian sailors cruising 
from the Indian Ocean to the Caspian Sea, and of shipwrecked hulls 
Of Spanish ships found in the Arabian Gulf. 

‘Martianus’ lengthy excursus on geography, being derived from Pliny 
and Solinus, follows the canonical form of Latin chorographies, The 
stock features of mathematical geography at the opening—proofs of 
the earth’s spherical shape and its location at the center of the universe 
(590-601), an explanation of the terrestrial zones and four human habi- 
tations of the earth, and a listing of the dimensions of the known world 
(602-16)—come from the Pliny-derived chorography and generally 
follow Pliny’s order.* The main part, the regional geography, follows 
Pliny's and not Solinus’ order, beginning the surveys of the northern 
and southern halves of the known world at Gibraltar (617-702). The 
precise borrowings of Martianus from Pliny and Solinus have been 
traced by Litdecke.* 


Pliny’s four books of geography, together with excerpts from other 
books, which had been reduced by Solinus to a treatise of less than 


™ On Roman corruptions of Greek reports, see Bunbury, I, 172. 

% The phrase sicut Secundus (s90), read by some scholars as part of the text, 
but considered by Dick (292. 19-20) to be a gloss, is an acknowledgment, either 
by Martians or by the glossutor, that the material to follow comes from Pliny 
(Plinivs Secundus). That an intermediary, and not Pliny, was used by Martians 
is evident from the considerable amount of gurbling and misreading of Pliny’s 
text. Eg, Pliny’s phrase seriur nobis ili (2. 180) becomes a nonexistent reporter, 
Servius Nobilis, in Martianus (s94); Pliny (s. 178) has ewo appearances of the 
Beat at Mero, ia the evening at the summer solitice and at daybreak just before 
the rising of Arcrurus; Marcianus (393) combines the two: at the summer solstice, 
at dawn, about the time of the rising of Arcturus. On the stereotyped character 
of Pliny’s and Martianus’ elements of mathematical geography and for some clas- 
sical parallels see Macrobias Commentary, tz. Stal p. 154 the earth occupies & 
point in space; pp. 181-82, the earth is at the center of the universe; the center is 
the middle and the middle is the bottom of the universe; p. 204, tntipodes have 
similar climates; p. 206, there are four regions of human habitation, diametrically 
and transversely opposed co each other. See also below, p. 176. Isidore (Ety- 
‘mologlae 3. 30-46) repeats the elements of basic cosmography and Jacques Foo- 
taine has devored a leagthy chapter to them in his Isidore de Séuille, Il, 469-$01. 
“His elaborate documentation provides a mass of parallels in classical and medieval 
writers, 

' See above, “Sources,” n. 27. 
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one hundred pages, were condensed by Martianus into an excursus 
‘one fourth as long as Solinus’ book. Pliny’s thousands of place names 
diminish to hundreds in Martianus. If Pliny lacked good sense, he did 
not lack industry. He gives distances between places and between 
boundaries en route. Many of these figures are omitved in Martianus’ 
text, and totals are sometimes incorrect. Solinus culls from Pliny the 
better-known place names and those with entertaining associations. 
‘When Martianus further distills Solinus the result is ludicrous. Whole 
paragraphs are compressed into tortuous sentences, such as this horren- 
dous example (668): “Not far distant are seven mountains which, be- 
cause of their equal height, are called “The Brothers’; they teem with 
elephants and lie beyond the province of Tingitana, whose length is 
170 miles.” Excisions inevitably lead to confusion, as in the section on 
Ceylon. Pliny (6. 84-88) reports the visit of Ceylonese ambassadors to 
Rome and their surprise at finding chat the sun in northern latitudes 
rises on the left (of an observer looking south toward the sun); Mar- 
tianus (697) omits the report of the ambassadors’ visit co Rome and 
has the sun rising on the left in Ceylon. Pliny (6. 82) says that the sea 
between India and Ceylon is generally shallow, only six paces deep, 
but that in some channels the depth is so great that anchors do not 
reach the bottom. Martianus (696) says that the sea there is depressed 
by deep channels, six paces in depth? 

Near the opening of Geometry’s discourse, as we have obscrved, 
Martianus has the audacity to try to explain Eratosthenes’ method of 
measuring the circumference of the earth. Cleomedes accurately re- 
ports the procedures used by Eratosthenes as follows: asuming Syene 
to be directly beneath the celestial tropic, Eratosthenes measured the 
ength of the Syene-Alexandria arc and, finding the arc of the gno- 
mon’s shadow in a hemispherical bowl placed at Alexandria at noon 
at the summer solstice to be one-fiftieth of a circle, he multiplied the 
Syene-Alexandria distance by fifty to get a value for the earth's cir- 
cumference** According to Martianus (597), Eratosthenes measured 
the Syene-Meroé arc and, determining the length of the gnomon's 
shadow from the center of the bowl at the equinox, multiplied by 

For a partial lise of the passages Martianus has garbled from Pliny see 
Roman plane PP. 279-80. Lanes a 

™ Cleomedes 1. 10. 
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twenty-four and “got the measure of a double circle,” Martianus 
appears hopelessly confused. Berger suggests that in the words “double 
circle” (circuli duplicis) Martianus had in mind the doubling of the 
half circle of the bowl. But Remigius glosses circuli duplicis as fol- 
lows: quia dividitur circulus in duas aequas partes; circulus enim duplex 
est cuius diameter circulum in aequales partes dividit3« When Remi- 
gius says thac a diameter divides a circle into two equal parts, he is 
assuming, as Martianus does elsewhere, that a diameter is half a circle, 
John Scot Eriugena, commentator on Martinus in another work, 
devotes several hundred words (three columns of close print in the 
‘Migne edition) of his De divisione naturae to explaining Eratosthenes’ 
‘method. John too assumes that a diameter is half a circle.** His expla- 
nation is an expansion of Martianus’ brief statement. 


™ Elsewhere (876) Martianus mistakenly places Meroé at the summer tropic. 

™ E.H. Berger, Die geograpbischen Pragmente des Eratosthenes (Leipzig, r880), 
1p 137, also chinks that Martianus meant to use the Syene-equator are, which, ac- 
cording to Eratosthenes, measured 16,800 stadia and was one-fifteenth of the 
‘measurement of Eratosthenes for the earth’s circumference. Assunto Mori, “Le 
tisueazione eratostenica del grado ed altre notizie geografiche della ‘Geometta’ 
di Marciano Capella.” Ricita geografica italiena, XVII (1911), 586, thinks that 
Berger's explanation and correction of Martians’ confused statement is the only 
possible one. Both scholars are giving Martianas ezedit for more mathematical 
sal than he postesed. 

5" Remigius (ed. Lucy, Il, 139). “Becanse a circle is divided into two equal parts, 
for a circle is ‘double’ whose diameter divides the circle into equal parts.” 

% Martians 735 (Dick 370. 13-14), speaking of the number five, says: Hume 
mumerion quis neget esse diametrion? Nam decadis perfectio circulusque buius 
hemisphscrio edissecatur. (Who would deny that this number represents che dia 
‘meter? For the decad, representing perfection and the circle, is cut in half by the 
semicircle of this number.] Remigius ad loc. (ed. Lutz, Il, 188): Hume momerton 
id est quinariuon. Dismetrum quasi dimidium denaris vel dimidium circull, (hey 
the number five. The diameter is, as it were, half of ten or half of a circle.) For 
1 possible explanation of this mistake, see below, p. 146. 

© De divisione naturae 3. 33 (Migne, PL, Vol. CXXIT, cols. 716-18): Duplo enim 
vincitur ab ipso circulo sew spbacrs, eius medietas constiruitur. Nam et denarii 
‘numeri, veluthcxiusdam circali, quinarius diamecros ert. Lace in the passage John. 
gives Eracosthenes figure for the earth's circumference as 252,000 stadia and says 
that the diameter is 126,000 stadia, the same figure as the distance to the moon. 
John was disturbed by the great discrepancy between the figures of two vener- 
able authorities, Eratosthenes (252,000 stadia) and Prolemy (186,000 stadia), and 
sought to reconcile chem by a difference in standards. See Aubrey Diller, “The 
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Before beginning his periegesis Martianus divides the known world 
into three continents: Europe, Asia, and Africa. The Strait of Gibraltar 
separates Europe and Africa, the Don River forms the demarcation 
between Europe and Asia, and the Nile separates Asiz and Africa. 
‘These are Pliny’s divisions. Martianus concludes by observing (626) 
that “very many authorities” prefer to regard the Sea of Marmara as 
the boundary between Europe and Asia. The “very many” are actually 
Solinus.# 

Spain gets more than its share of notice from Martianus—s it did 
from Pliny, the usual explanation for this being that Pliny served as 
procurator in Spain, and that Varro, his presumed authority, had 
served as military commander in Spain in the Civil War against 
Caesar. But Varro and Pliny drew their geography from books and 
records rather than from personal experience. Pliny also held procura~ 
torships in Gaul and campaigned in Germany but those countries got 
scant attention from him. Pliny gives undue coverage to Syria, a 
province which did not figure in his career, if he ever did visit it. 
Indications are instead that it was the Greek geographers who, just as 
they bequeathed the framework of the periegesis to Roman geographers, 
determined the amount of discussion to be given to each province of 
the Empire and to the outer regions of the world, Spain was a land of 
keen interest to Greek geographers from the time of Hecataeus (c, 
500 8.¢), while the attention given to Syria probably reflects Posido- 
njus’ interest in Pompey’s campaigns. Pliny in turn determined the 
proportionate length of treatment of each region for Latin writers 
‘who compiled from him directly or indirectly, such as Solinus, Mar- 
tianus, Isidore, and Dicuil;* and thus, through him, Greek authorities 


Ancient Measurement of the Earth,” Int, XL (1949), 9. Duhem, 11, 56-59, com 
‘ments on John’s mistake and sees the traditional figure of 126,000 stadia for the 
distance to the moon as an important factor. 

% Cf, Pliny 5. 5 and Solinas 33. 15. Sabo records the divisions given by Pliny 
18 those of Posidonius. 

% Compare Martianas’ account of Spain (617-33) with Pliny's (3. 68, 16-18, 21, 
39-30) and Solinus’ (23. 1-9). 

% Dicuil, the first Frankish geographer, wrote 4 survey of the world (a. 8:5) 
which depends upon Solinus and Pliay and gives no information about Bavaria 
‘and Saxony. See Dicuili Liber de mensure orbis terrae, ed. G. Parthey, pp. 45-47. 
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set the form and content of world geography for over a thousand 
rears. 

a Pliny’s place names along the mainland come in helter-skelter profu- 
sion. To alleviate the tedium of readers he shows interest and some- 
times emotion when writing about great rivers like the Po and Danube 
or about places with literary or mythological associations; from time 
to time he retraces his course to remark about offshore islands, in- 
cluding tiny ones, in some detail; and he delights in occasionally in- 
serting an incredible tale about some place. These divertissements had 
a better chance of survival in Pliny’s successors than had his lists of 
place names. Solinus concentrated on picking out Pliny’s incredibitia 
and places with amusing sidelights, Martianus summarizes “memorable 
features, lauded by the poets,” as for Italy (641): the town of Scyl- 
acum; the Crateis River, mother of Scyila; the whirpool of Charyb- 
dis; the rose gardens of Paestum;* the cliffs of the Sirens; Campania's 
glades; the Phlegruean Fields; and Tarracina, dwelling place of Circe. 
By the seventh century there was not much left of Pliny but the diver- 
tissements. Isidore sweeps over entire continents, dropping a few names 
along the way, but he gives the tiny island of Thanet a whole 
graph in his chapter on the islands of the world because of Solinus’ 
arresting observations that there are no snakes on the island and that 
earth taken from it to any part of the world kills snakes.«# 

‘Once past Italy, Martianus picks up speed. Between Italy and Iilyri- 
cum there are “many peoples, bays, cities, rivers, mountains, and bar- 
barous races” (6s0)—a glib way of accounting for fifty chapters in 
Pliny (3. 101-50). Nations are lumped together on the shadowy eastern 
borders of the northern half of the world—Getae, Dacians, Sarmatians, 
Wagon-Dwellers, Cave-Dwellers, Alani, Germans. Then the Danube 
‘mouth, the Dnieper and Bug Rivers. Beyond are the Geloni, Agathyr- 
si, Man-Eaters, Arimaspi, and the fabulous Rhipaean Mountains. Across 
these are the Hyperboreans, living in bliss, and in a trice we are on the 


¥ Cf, Homer Odysrey 12. 235. 

© Ck. ibid, 124; Ovid Metamorphoses 13. 749. 

+ Famed for their twice-blooming roses. Cf. Vergil Georgics 4. 119; Propertius 
4 $395 Marcial Eplgrams 12. 31.3. 

“CE, Isidore 14.6. 35 Solinus 22. 8, “Thanet” is detived from the Greek than- 
«ator [death]. 
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shores of the Northern Ocean. Less than a hundred words are required 
to sweep past Germany, Britain, the isles in its vicinity, and Gaul, and 
to return to Gibraltar (666). Martianus did not have Pliny’s stamina 
and was exhansted by the time he reached Spain. Pliny gave almost as 
much attention to western Spain and Lusitania on his homeward course 
(q. (10-20) as he had to eastern Spain on the way out (3. 6-28). 

The southern periegesis follows immediately, written in the same 
style, although for this survey Martianus was depending more heavily 
upon Solinus than upon Pliny. Solinus, purveyor of tall stories, was a 
matchless figure to follow in recording the wonders of the dark con- 
tinent and India. He, Pliny, and Martisnus were largely responsible 
for the perpetuation of reports of grotesque monsters down to the 
time of Stanley and Livingstone, Rudolf Witckower has written a 
delightful and well-documented essay in which he states his reasons 
for believing that an early illustrated Solinus existed and that it is not 
unlikely that Martianus too was illustrated at an early date.‘ We meet 
a collection of Pliny’s African monstra on the way to India (5. 44-49) 
and another on the way back (6. 190-95). Solinus embellished Pliny’s 
accounts by drawing from Mela as well as from other books of Pliny 
and occasionally from a source unknown even to Mommsen. Mar- 
tianus greatly reduces their collections (63-74). He includes the At- 
antes, who never dream; the Troglodytes, who dwell in caves, feed 
‘on serpents, and hiss rather than speak; the headless Blemmyae, who 
have mouth and eyes in their chests; and the Strap-Feet, who crawl 
because their feet are maimed. 

Martianus takes greater care in excerpting from Pliny in the section 
‘on Numidia (669-70), probably because it was his homeland, This 
account contains his own remark about Carthage, which, as we saw 
above, is used in setting a terminus ante quem for his book. He repeats 
the current notion, which Pliny got from King Joba’s book on Libya, 

4 “Marvels of the East” JWCI, V (1942), 159-97. See esp. “The Pictorial Tra- 
dition,” pp. 171 ff. Witekower traces thirteenth-century Italian miniatures illus- 
‘trating Solinus to a sixth- or seventh-cenrury archetype. See also Kurt Weitzmann, 
Ancient Book Iismination (Cambridge, Mass., 1959), pp. 18, 142, 0. §7- 

“ Solinus 30. 1 - 31. 6 (ed. Momumsen, pp. 130-37). Mela’s sccounts of African 
‘monsters are sometimes foller than For s comparison of texts sce D. 
Detlefsen, Die Geographie Afrikas bei Plinius und Mela und ibre Quellen (Berlio, 
1908), Pp. 35-40. 
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that the Nile originates in 2 lake in Mauretania. Palmyra, between 
Syria and Parthia, is mentioned (681). The city had been destroyed by 
the Romans 4.p, 273; but this has no bearing upon Solinus’ or Mar- 
tianus’ dates, because the item comes from Pliny. It is pointless to 
detail all of Martianus’ mistakes and garbling in his reductions of Pliny 
and Solinus. The parallel passages are noted in the apparatus of Dick's 
edition. At one point the relentlessly sharp Hugo Grotius, by col- 
lating Solinus’ reading, corrected Martianus’ mistake of putting Ly- 
‘caonia in the nominative case (686). But, es Kopp wryly asks in a note 
‘on this passage in his edition, is it our intention to correct Martians 
or the manuscripts?! 

Soon we come to India (694-96), a land that calls for a full treat- 
ment, and Ceylon (696-98), a sort of Ultima Thule of the East. India 
has five thousand cities and is thought to be one third of the world, 
Kings rule here, and there is an abundance of armies and elephants, 
Indians beautify themselves by dyeing their hair, some with bluish, 
others with yellowish, dyes; they adorn themselves with jewels and 
consider it a distinction to ride on elephants. Ceylon is gigantic in 
size—7,000 stadia in length and s,000 in breadth—and also in its con- 
tents: elephants and pearls are larger there than in India, and the men 
are Jarger than humans anywhere. A man who dies at the age of one 
hundred dies prematurely. According to Martianus, the Ceylonese 
have no oral dealings with outside peoples but employ the method of 
‘dumb barter at a river bank for exchanging wares. What Pliny actually 
said (6. 88) was that this was a Chinese custom, reported by Ceylonese 
ambassadors. Is it any wonder that Martianus was an esteemed geog- 
rapher in the Middle Ages? 

‘As might be expected, the homeward swing around Africa is even 
swifter than the circumnavigation of northern shores. Skirting the 
southern coast of Africa was no problem to Pliny; it was merely a 
matter of opinion: the Island of Cerne lies off Ethiopia, according to 


© On the notion of the Nile's rising in an oasis south of Mt. Atlas, see Thom- 
908, PP. 70-71, 267-69. 

+ Dick omits many Solinus parallels, but most of these can be recovered by 
consulting the index in Mommsen’s edition of Soliaus. 

+" Leonardi suggests some emendations, drawn from Rather's glosses, for the 
text of Book Vi; see “Raterio e Marziano Capella,” pp. 88-89. 
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Ephorus; but Polybius states that it lies on the edge of Mauretania, 
opposite Mr. Atlas (6. 198-99). So it is with Martianus (702). In one 
sentence we are in the parched interior of Ethiopia, in the next on the 
Gorgades Islands and the Isles of the Blessed, across from Mauretania, 
‘We can accepe Geometry’s concluding statement (703) that she could 
not tarry on such a journey, but we cannot accept her weak excuse 
that the places she has skimmed are insignificant (ignobilia quaeque 
practervolans). The course of history might have been radically altered 
if Geometry had deigned to give us an account of her African travels, 

Even the place names of Martianus, tedious as they are when they 
‘occur in clusters, had an influence upon medieval cartography.** Four 
of the ten known manuscripts of the Liber floridus of Lambert of St, 
Omer (fl. 1120) contain a mappa mundi. Richard Uhden made a care- 
ful examination of the map in the Wolfenbiittel manuscript of the 
Liber and ascertained® that it was not related to Lambert’s work, that 
instead one of the legends on the map ascribes it to Martianus, and 
that various other legends, including the one for the antipodes, bear 
unmistakable similarities to the text of Martinus, Uhden found that 
57 per cent of the names on the map occur in Martinus. Another 
careful study of maps and accompanying glosses was made by Leo- 
nardi, who believes that the two cartographic drawings found in Codex 
San Matco 190 are the oldest that are traceable in a Martianus codex.® 

At the beginning and the end of his periegesis Martianus gives the 
over-all dimensions of terra cognita (609-16, 703). From Pliny he got 
the correct figure for Eratosthenes’ measurement of the earth’s circum- 
ference-31,500 miles"—and he also gives the correct figure for Ptole- 

“ Including the celebrated Hereford Map. See Beazley, I, 341. 

“Die Weltkarte des Martianus Capella, Mnemosyne, Ill (1936), 97-124. Kon~ 
ad Miller, Die ditesten Weltkarten, Ul, 50, recognized that this map was based on 
an earlier procotype than was Lamber’s work. Mille’s transcribed copy of the 
‘Wolfenbiittel mappa mundi is inaccurate. For a clear facsimile of the map see 
Youssouf Kamal, Momumente cartographica Africae et Aegypei, 1, 777. 

 “Tilustrazioni ¢ glosse in un codice di Marziano Capella,” Bullettino dell’Ar- 
chivio paleografico italigno, new sez, Vols. U-IL, pt. 2 (1956-1957), 39-0. 

There are 125 Roman paces in a stadium (Pliny 2. 8s), tooo paces in a Roman 
mile (nmillia parriamm); 252,000 stadia = 31,500 Roman miles (Pliny 2. 247). D. R. 
Dicks (ed.), Hipperchus? Geographical Fragments (London, 1960), pp. 42-45, 150- 
$2, poines out the difficulties, if not the impossibility, of obtaining an accurate 
talue forthe seadiam. 
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my’s estimate in both stadia (180,000) and Roman miles (22,500). We 
may be sure that Martianus got Ptolemy’s figure from some Roman 
intermediary and not from Prolemy’s Geography (1. 11, 2), as has 
been commonly supposed. 

‘The longitudinal distance from the eastern extremity of India to 
Cidiz is 8,578 miles (611-12), according to Artemidorus. Martianus 
got the figure and attribution from Pliny (2. 242). The figures of 
Pliny, as given in the manuscripts, are in Roman numerals, which are 
frequently incorrectly copied by scribes. Martianus’ quantities are 
written out in Latin, and, since he was using older manuscripts of 
Pliny and Solinus than those we possess, it is obvious that Martianus’ 
text must be included in any collation of manuscripts for Pliny's geo- 
graphical books.s* 

‘Martianus then states (611) that the distance as recorded by Isidore'* 
is 0,818 miles, and, in attempting to reconcile the discrepant estimates, 
he points oue that Arcemidorus meant co add to his figure the distance 
from Cidiz to Cape Finisterre, 991 miles. This too was obtained from 


 Ammianus Marcellinus is the only Latin writer that I know of before the 
period of Arabic influence who assuredly read Ptolemy's Geograpby, and he was 
4 Syrian Greek who rather surprisingly chose co write in Latin. Marcianus no- 
‘where indicates an inclination to peruse a technical work like Prolemy’s. Leonard's 
semarles about discrepancies between Prolemy and Martians (“Nota introduttiva,” 
pp- 274-75) are wholly irrelevant. Martianus and Solinos were not familiar with 
Prolemy traditions. Prolemy's figure originated wich Posidonis and was probably 
available to Pliny in Varro's writings. See 1. E. Drabkin, “Posidonius and the 
Circumference of the Earth,” Is, XXXIV (1943), 509-13. 

5 Martianus (611) writes out the quantity as eight thousand five hundred and 
seventy-seven. Rackham, editor of the Loeb edition of Pliny, was unaware of the 
‘Martianus correspondences. Rackham reads 8,568, and his figures for the intet- 
‘ening distances do not give a correct total. Jean Beaujen, in the Budé edition of 
Pliny, Il, 109, reads 8,578, and his figures for the intervening distances do give & 
‘correct total, Rackham’s edition is marred by careless mistakes, mistransations, 
and misreadings of the manuscripts. Iris hoped that the long-awaited Budé edition 
of Pliny, Books II-VI, will soon appear. Ie ougist to clear up many of the faulty 
‘readings of Pliny’s figures. On the problems of manuscript transmissions of Pliny's 
numerals see Beaujou, pp. 244-46. 

4 Isidore of Charax, one of whose works on overland distances, The Parthian 
Stations (c. Av, 25), has survived. The Greek text was edited and translated, with 
‘commentary, by Wilfred H. Schloff (Philadelphia, 1914). 
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Pliny. Geometry’s own estimate of the distance by land and sea, cor- 
roborated by Artemidorns, is 8,685 miles 

‘Martianus gives the latitudinal distance, from the shores of the 
Ezhiopian Ocean to the mouth of the Don River, as 5,462 miles. That 
estimate is reduced by 678 miles, if made over the seas.®* According 
to Artemidorus the mouth of the Don marked the upper limit of geo- 
graphical knowledge, but Isidore calculated another 1,250 miles—the 
distance to Ultima Thule~an unreliable conjecture, in Martinus’ opin- 
ion (616). This figure of 1,250 miles, its attribution to Isidore, and 
the skeptical attitude all come from Pliny, but Pliny had good reasons 
for being skeptical. Martianus prefers an absurd explanation, perhaps 
his own, that the earth was earlier shown to be spherical and it is im- 
possible for a sphere to have unequal sides. 

Ac this point Geometry is a pitiful sight, winded from the exertions 
of her long recitation. Venus has been frowning through it all; this is 
not her idea of a wedding celebration. Desire, one of Venus’ attend- 
ants, lashes out at the maiden unmercifully, calling her senseless and 
boorish, her limbs so roughened by traipsing over mountains, straits, 
and highways, and her appearance so shaggy that she could be taken 
for a man. Nevertheless she is directed to get on with her discourse 
on geometry, and to be brief about it (704-5). 

Geometry’s ten-page digest of Euclidean elements is, for its time 
and place, a remarkable treatment of the subject. It is also a document 
‘of some significance among the scant vestiges of Euclid in the Latin 
world of the early Middle Ages." It resembles a Greek systematic 

St Mariano (63) wie ot the wal dence in Lan. Play (ns) ges 
discances between intervening stations, an impressive lise, ly since some 
distances are given in half miles, bot the figures adopted by Rackham and Beaojeu 
do not add up to the totals, and Ptiny’s totals in both editions are different from 
Martianus’. On Pliny’s errors see Miller, VI, 135-40. 

Again Martianus writes out the total distance and repeats Pliny’s list of 


intervening 

figures adopted by Beaujea and Rackham differ, and neither adds up co Pliny’s 
(2.245) total, which isthe same as Martianus.. 

‘% Marianas writes out the quantity. Beavjeu reads 79 miles; Rackham omits a 


figare. 

 Martianus is given some sligbe weight in questions of the authenticity of 
Euclid’ tex. See The Thirteen Books of Eucli’s Elements, ed. Sir Thomas 
Heath, I 62, 187 
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handbook, exhibiting a reasonable sense of order, and containing 
definitions and divisions of the subject. We may safely assume, from 
our knowledge of the habits of Martinus, that he did not make 
fhis own compilation of extracts from a larger Euclidean work but ap- 
propriated some already prepared digest, examples of which are dis- 
cussed by Tannery, Heath, # Goldat and Ullman, and texts of 
which are found in Tannery, Bubnov, the Friedlein edition of 
Boethius’ mathematical writings," the Corpus agrimensorum, Goldat’s 
edition of a twelfth-century version of the Elements (Bibliothéque 
Nationale, Fonds latin 10,257) and Geymonat’s edition of the Verona 
fragments.*™ Martianus includes many of the traditional rudiments 
found in medieval digests and extracts of the Elements: the definitions, 
five postulates, and first three axioms of Book I; classifications of angles 
and of plane and solid figures; and a few definitions from Books V, 


® See above, “The Work,” n. 48. 
Most of Paul Tannery's writings on geometry in the Latin West have been 
collected in his Sciences esactes a moyen dge, ed. J. L. Heiberg, and are stil 
worth perusal. See "La Géoméerie au XIe side,” pp. 79-102, esp. pp. 95-100; and 
“Notes sar Ja pseudo-géométrie de Botce,” pp. 211-28, 

© Sce his edition of Euclid’s Elements, Vol. I, Introduction and chap. vii, 

© The Early Medieval Traditions of Buclid's Elements discusses the geometry 
in the Corpus agrimensortan (pp. 33-39) and the suthorship of the “Boethian” 
versions of Euclid (pp. 54-59). Goldat also analyzes the contents of the Ars g¢0- 
‘metriae et arithmeticae Boett ia five books. 

* Ullman, p. 265, discusses Balbus’ Expositio et ratio ommitom formsrum (14 
‘cent, A); the Codex Arcerianus (Wolfenbiittel), which Tannery dated in the 
sixth to seventh centuries but is now dated in the fifth or sixth (pp. 267-72); the 
two geometries ascribed to Boethius; and the then forthcoming Geymonat edition 
(now published; see n. 14 above) of the Verona fragments (p. 272). Uliman also 
provides an up-to-date bibliography. 

© "Un Nouveau Texte de traités d'arpentage et de gtométrie d'Epaphrodinus 
ce de Vitruvius Rufus,” in Sciences exactes eu moyen Sge, pp. 29-78. 

“ In his edition of Gexbert’s Opera mathematics, pp. 494-508. 

* See above, ns 12. 

* B, Blame, K, Lachmann, A. Rudorff, eds. Gromatici Veteres: Die Schriften 
der rémischen Peldmesser (1 vols, Betlin, 1848-1852); Cath Thulin, ed, Corpus 
agrimensoriom romenorim (edition not completed), Vol. I (Leipzig, 1913). 

“ Golda, pp. $8 ff. 

© See above, n. 13. L. W. Jones has included another medieval excerpt, found 
jn a manuscript of Cassiodoras’ Institutioner, in his transation of that work: An 
Introduction to Divine and Human Readings, pp. 216-19. 
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X, and XL Also included are some matters that are not found in 
Enclid; and, at times, as we shall see, Martianus follows the definitions 
of Heron of Alexandria more closely than those of Euclid. The tradi- 
tions of Euclid and Heron dominated medieval geometry. It is likely 
that the immediate antecedent of Martianus’ Book VI presented a con- 
flation of both traditions, just as the antecedent of Book VII probably 
presented a conflation of Euclidean and Nicomachean arithmetic, 

A suitable approach to a treatise of this sort is to compare it with 
the Ars geometriae, a compendium supposedly translated from Euclid 
and falsely attributed to Boethius, which, as Uliman has recently 
shown, turns up with great frequency in copies or extracts in medieval 
library collections of codices on geometry and surveying. But since 
there are also indications of a Heronic tradition in Martianus’ digest, 
it would be well to keep a copy of Heron's Definitiones® at hand for 


comparisons. 

Some opening remarks about the derivation of lines from incor- 
poreal points and of numbers from the indivisible monad (706-7) bear 
a striking resemblance to Macrobius’ dicussion of corporedlities and 
incorporealities™ and serve to show the close relationship between 
Geometry and her sister Arithmetic. Then follows the division of 
figures into plane (epipedon) and solid (stereon), the former origi- 
nating in a point (semeion), the latter in a surface (epiphaneia) Next 


Sian pp 70-7 pene separ the Art geomet conden, rater 
than spurious, Boethius. The text is found in the Friedlein edition of Boethius’ 


the omens gs Heat, Blzory of Grek Mabon, 55-0, Tho woe 
‘contains proofs of Book I, Props. 1-3, evidence, according to Heath, that the 
pseudo-Boethius had the use of a Latin translation of Euclid. (Heath of course 
‘meant to say a translation of at least portions of Euclid.) Marshall Clagett, Greek 
Science in Antiquity, p. 15, calls the translation « “lamentable rendering.” See 
the discussions of this treatise in Tannery, Sciences exactes, pp. 97-99, 211-18, 


146-50. 
Vol. IV of Wilhelm Schmnide’s critical edition of Heronit Opera, ed. J Le 
Heiberg. 

% Mactobius Commentary 1. 5. 5-73 and for other parallels see my transladion, 


PP. 96-97. 
"CE. Ars geometriae (ed. Friedlein 403. 14-24); Gellivs r. 20. 1-2; Cassiodoras 
2, 6. 2; Isidore 3. 11. 1-25 3. 12. 1. Martianus free use of Greek terminology 
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‘come the definitions from Book I of Euclid. Martianus omits Defini- 
tions 4, 7, and 21; the Ars geometriae gives a fairly literal translation 
of all twenty-three definitions but inverts the order of Euclid’s 13 and 
14 (Martianus does not invert them). Martianus mistranslates Defini- 
tion 1: “A point is that whose part is nothing,” instead of “A point is 
that which has no part” After giving Euclid’s definition (2) of a 
line, Martians interposes definitions of the four kinds of lines— 
straight, circular, spiral-shaped, and curved~as does Heron (Defini- 
tiones 3-7). The Ars geometriae defers definitions of three kinds of 
lines—seraight, circular, and curved—to a later part of the book (Fried~ 
lein ed. 394. 2-14). Euclid omits a classification of species of lines.** 
Martianus amplifies Euclid’s definition of a surface, adding that it 
lacks depth, as does color on a body, and that the definition applies 
to both plane and curved surfaces. Euclid defines only a plane surface. 
Following his translation of Definition 18 of Euclid, Martianus inter- 
poses a classification and definitions of three kinds of plane figures: 
those contained by straight lines (euthygrannnos), those contained by 


roughout the quadrivium books does not necessarily support the conjecture 
‘that he was translating from Greek sources. Greek technical terms, sometimes 
transliterated, but in Martianus usually kept in Greek characters, were part of the 
Latin tradition of Greek mathematical writings. In general the retention of Greck 
characters does indicate a higher level of writing than the transliteration of the 
characters. 

1 Heath (Buclid, I, x53), thinks that Martianas’ mistranslation may be unique. 
However, Golda, p. 35, &. 108, poines out that Cassiodorus’ Expositio in sal- 
terium (Migne, PL, Vol. LXX, col. 684) has the same faulty definition, Heath 
Euclid, 1, 91), thinkes thar the occurrence of several Greek terms in Martiasus’ 
epitome indicates thar he was using a Greek Euclidean source and that he may 
have been to blame for the mistranslation. Martianus probably could read Greek 
‘well enough to have derived his brief digest from some Euclidean primer, but a 
much more likely assumption is that he was following a Latin Euclidean tradition 
‘which preserved the Greek terms and which may have originated in Book IV of 
Varro's Nine Books of the Disciplines. Varro is known from the Gellius quota- 
tions to have used Greek terminology, and Greek Euclidean primers would have 
been more readily available and of greater interest to students in Varro’s day 
than in Martianos’. 

% Hleath (Buclid, I, 159), says that he omitted the classification because it was 
‘not necessary for his purpose. On classifications of lines by Hieron and others see 
PP. 159-65. 
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curved lines (kampulogrammmos), and composite plane figures, con- 
tained by both straight and curved lines (mikton).* Euclid does not 
classify surfaces in general. He oes, of course, distinguish between 
regular and nonregular polygons and polyhedra. 

‘Martianus paraphrases (712) Evclid’s definitions of rectilinear fig- 
ures (Defs, 19-22) and treats them as a clasification of the euthygram- 
mos species. He then proceeds (713) to the second species, figures con- 
tained by curved lines, and divides them into circular and elliptical 
figures; and to the third or “mixed” type, represented here by the 
semicircle. He had previously defined (711) the semicircle as “a fig- 
ture that is contained by the diameter and the circumference which 
that same diameter cuts off in the middle.”* His own addition of the 
adjective media {half] to modify peripberia may be related to his and 
subsequent Carolingian misapprehensions that a diameter is half a 
circle. 

Martianus next deals with the two kinds of geometric propositions: 
problems and theorems. He first defines (715) the Greek terms applied 
to the steps involved in constructing figures: tmématikos, “cutting 
lines to a prescribed length”; sustatikos, “joining given lines”; ana- 
‘grapbos, “describing a figure upon a line”; engraphos, “enclosing a 
prescribed triangle or some other figure within a given circle”; jot 
ircumscribing a quadrate or some other figure about a 
circle”; parembolikos, “inscribing a given triangle within a given 
tetragon”; and proseuretikos, “finding a line that is the mean 
tional between two given lines.” This classification seems to be unique 


these five formal divisions of a proposition: protasis lenunciationl, dio 
rismos (definition), kataskew® (construction), apodeizis [proof], and 
sumperasma [conclusion]. He omits e&tbesis (setting out], included by 


% Cf. Heron's classification (Def. 74) into incomposite and composite or, again, 
into simple and mixed. See Heath’s edition of the Elements, 170. 

% Hemicyclim ert figura, quae diemetro et peripberia media, quem eadem dia 
smcior dina, comtinetr. CE. drs eames (oi. Fidei 375 st) Sot- 
circulus vero est figura plans, qusc sub diametro et es, quam diemetrus eppre- 
Iendis, crcumferentia continecur. 

% See above, nn. 31 and 32. 
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Proclus in his Commentary on Euclid 1:* and dissolutio (reduction to 
absurdity], included in the Adelard III version of Enclid.?* 

Martianus feels that a further discussion of angles is needed (717). 
‘Once again there are three kinds: right angles are always the same and 
‘equal; acute angles and obtuse angles are always “variable” (mobilis) — 
any angle broader than a right angle is obtuse; a narrower angle is 
acute, The compiler of the Ars geometriae felt a similar need to elab- 
orate later on the three kinds of angles.* 

“Then follow the definitions of four terms that are used to describe 
proportional relationships, garbled or reduced in the Latin transmis- 
sions of Euclid, Jsotés (equality): two lines of equal length are com- 
pared with a third that is of double or equal length.” Homologos 
{corresponding}: magnitudes compared are “in agreement” (collata 
consentiunt).** Analogos {proportional}: 2 line half as long as another 
is twice as long as a third. Alogos [disproportional]: lines neither are 
equal nor bear any other rational relationship to each other." 

‘Next Martianus defines and briefly comments on (718) commensur- 
able and incommensurable fines and lines commensurable “in power” 
or “in square,” as Heath prefers to translate the Euclidean term. Then, 
follows a list (720) of the thirteen kinds of irrational straight lines, in 
the order in which they are found in Euclid. 

‘Martianus’ discussion of solid figures is very brief (721-22). He gives 
Euclid’s definitions of a solid and its extremities,* and points to the 
{generation of a pyramid from a triangle, a cone or a cylinder from a 


7 Ed. G. Friedlein (Leiptig, 1873), pp. 203-4 

% See M. Clagett, “King Alfred and the Elements of Euclid” Iss, XLV (1954), 
a 

% Friedlein ed, 393. 11 ~ 39 1. M. Fuhrmann, Das systematiscbe Lebrbuch, 
points oue passin that ic was standard practice of Lebrbuch suchors first to clas- 
sify and define and later to elaborate. 
either 44+B=C or A=B=C is considered a relationship of 


"A reduction of Euclid (Elements 5. Def. 11), the interpretation of which has 
given commentators difficulty. See Heath's edition of the Blements, Il, 134 

% CL, Euclid Blements 5. Defs. 17, 11 9. 

{© Cf. Euclid ro. Defs. 1, 2. And see Heath's edition, 1, 11. 

Euclid ro. Prop. 111. 

© CE, Euclid 11. Defs. 1,2 
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circle, a cube from a quadrate, and a sphere from a circle. To these are 
added the “noble figures” (nobilia schemata), fashioned from the others: 
the octahedron, dodecahedron, and icosahedron. 

Martinus’ digest of Euclidean clements concludes with translations 
of the five postulates and of the first three of Euclid’s five axioms for 
Book I. Heron gives only three axioms. The Ars geometriae gives the 
first four and adds to the group Definitions 1 and 2 of Book Il of 
Enclid.” 

Her lessons in Euclidean principles concluded and accepted, Geom- 
etry draws a straight line on her abacus and asks how one goes about 
constructing an equilateral triangle upon a given straight line (724). 
‘The philosophers! in the audience immediately recognize that she is 
preparing to work out the construction for the first proposition of 
Euclid and they break into acclaim of Euclid. Geometry, pleased with 
this approbation of her disciple, snatches from his hand his precious 
books—which undoubtedly contain the proofs of all the propositions 
in the thirteen books of the Elentents*— and gives them to Jupiter as 
a textbook for the further instruction of the heavenly company. 


% Primary bodies, according to Plato Timaeus 55 b-c. And see the note in the 
Cornford edition. 
* On the question of the authenticity of Evclid’s axioms see Heath's edition, 
1, 63, 221-22, 
In late antiquity the term “philosopher” was applied to men in all branches 
of learning, including such technical fields as mining engineering, See Curtius, 
20p-11. 
Pre Wheshes a compleretranlation of the Elements was svallble In the West 
before the twelfth century-the basic question for all investigators of Latin geom- 
exry—has not yet been answered decisively. As Marshall Clagetr (“The Medieval 
Latin Translations from the Arabic of the Elements of Euclid,” Isis, XLIV (1953], 
16-17) points out, investigators have been unable to prove the existence of 4 
complete Elements. According to Goldst (p. 37), the available evidence does not 
indicate that there was a complete transation of the Elements into Latin before 
the Arabic versions became known to the West in the twelfth century. At any 
rate, it is certainly clear that for Martianus Euclid was a legendary figure, one of 
“the ancients” (veteres, antigui), whose reputation owed more to tradition than 
+0 genuine comprehension or appreciation. 


On Arithmetic 


once Geometry has ended her discourse, we anticipate the entrance 
of Arithmetic, a sister of Geometry—in fact her closest sister. A little 
earlier (706-7) Geometry expatiated on the binding ties becween the 
two, observing that all assertions about matters which progress to in~ 
finity are expressed either in numbers or in lines, Numbers are ap- 
prehended by the intellect, lines by the sight. Numbers belong to 
Arithmetic; linear figures, the province af Geometry, are demon- 
strable on her abacus. Lines are begotten of incorporealities and are 
fashioned into manifold perceptible shapes “that are even elevated to 
the heavens”.t The beginnings of lines are incorporeal and are shaped 
by both sisters. The indivisible monad is the begetter of numbers, itself 
not a number, and is not apprehensible, The monad also represents an 
indivisible Euclidean point, which is likewise not apprehensible. Num- 
bers are incorporeal, unless they are applied to objects. Thus when 
Arithmetic is introduced, the attendants are requested not to remove 
Geometry’s abacus. 

‘AS she enters the celestial hall, Arithmetic is even more striking in 
appearance than was Geometry with her dazzling peplos and celestial 
globe. Arithmetic too wears a robe, hers concealing an “intricate 
undergarment that holds clues to the operations of universal navure.”* 
‘Arithmetic’s stately bearing reflects her pristine origin, antedating the 


+ Geometry’s obscure remark is intended to show that astronomy is also closely 
related to geometry and atithmetic. When Geometry was first introduced (s80- 
81), she was wearing © peplos covered ic figures thae “served the 
purposes of her sister Astronomy as well” On the Platonic and Euclidean chat- 
acter of Greek astronomical theory see the excellent discussion of E. J, Dijlater- 
huis, The Mecbanization of the World Picture, pp. 54-38. 

+ Huis autem mltiplicem plaritormemque westem quoddem velamen, quo 
totius naturee opera tegebentur, abdideret (729). The robe may symbolize pure 
rnombers, and the undergarment their application to che physical world. At least 
this is the explanation of Remigius ad Joc. (ed. Lutz, U, 178). 
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birth of the Thunder God himself* Her head is an awesome sight. 
‘A scarcely perceptible whitish ray emanates from her brow; then an- 
‘other ray, the projection of a line, as it were, coming from the first. 
A third ray and a fourth spring out, and so on, up to a ninth and a tenth 
ray-all radiating from her brow in double and triple combinations. 
These proliferate in countless numbers and in a moment are miracu- 
ously retracted into the one. The acumen of Remigius is not required 
to refer this symbolic description to the sacred Pythagorean decad.* 
The first ray represents the monad or the point, the source of all 
numbers or all geometric figures. The decad encompasses all numbers, 
Te and all numbers confined within it, “in double and triple combina- 
tions,” were worshiped as sacred by Pythagorean. 

“Arithmetic’s fingers vibrate with a speed that blurs the vision, She is 
caleulating,? and the sum she produces is 717. Philosophy explains that 
Arithmetic, in this computation, is greeting Jupiter by his very own 
name (729).* The countless rays that spring from her brow frighten 
some of the earth-born deities standing by, and, fancying that Arith- 
metic is sprouting heads like the Hydra, they look to Hercules for 
help. At this moment Pythagoras, who is the patron and authority of 
this book, as Euclid was of the last, accompanies Arithmetic to the 
abacus and holds a torch above her head as she proceeds to her dis- 
course. The book on arithmetic that follows originated in two works 


* 728, Arithmetic is also prior to numbers. Jupiter is later asked by Arithmetic 
to acknowledge her as his source (731-32). Jopiter is identified with the monad, 
the source of all numbers (731). See above, p. 144. 

«Nam primo a fronte uno sed vis intelligibli radio candlcabet, ex quo item 
ster erumpens quidem ex primo linea defluebet. Debinc tertius et quartus 
tuncque etiam nonus decuristusque primus bonorum reverendunque verticem 
duplis triplisque varietatibus circulabant. Sed innuomerabili radios multitudine pro- 
rrumpens in enum demo tenuatos miris quibasdam defectibus contrabebat (738). 

* Remigius ad Joc. (ed. Late, I, 177). 

* Nicomachus (cx. D'Ooge), pp. 88-108, on the decad and the associations and 
acrribuces of the numbers within it. 

On what is known aboue finger-reckoning in the ancient world see 1. 49 
below. 

* Perhaps the best explanation of the identification of this number with Jupiter's 
name is offered by Remigius ad loc (ed. Lutz, Il, 179): Jupiter to the Greeks was, 
known as HA PX H (The Beginning]. The numerical values of the Greek letters 
+ H=8; A=1; P=100; X=600; H=8; toul=717. 
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that Martianus did not consult directly: the Introduction to Arith- 
‘metic by Nicomachus of Gerasa (c. AD. 100);* and Books VI-IX of 
Euclid’s Elements, the books dealing with arithmetic (see above, 
PP. 48-49)- 

The Greeks recognized two divisions of the subject of arithmetic, 
both being included in Arithmetic’s presentation: arithmology and 
arithmetic proper. Arithmology, a study of the mystical properties of 
the numbers in the decad, deale with the attributes, epithets, and magi- 
cal powers of these numbers, which it identified with the gods and 
with a variety of animate and inanimate objects. Arithmetic proper 
was a rigid mathematical discipline, relating to the properties and 
theory of numbers, and involving proofs. Naturally treatises on the 
magical properties had wider circulation than those on the mathe- 
matical properties of numbers. Many of the writers on number dealt 
only with arithmology.* It isto the credit of Martianus that he gives 


"Anyone interested in the content and development of Greek arithmetic should 
consult the excellent introductory chapters end commentary by F. E. Robbins in 
the volume containing the D'Ooge translation of Nicomachus. It is clear that 
Marcianus was using intermediate sources, perhaps Apoleivs’ lost translation of 
the Introduction to Arithmetic for his Nicomachean arithmetic, more likely a 
lace digest of this oF some other Latin translation. For his Euclidean arithmetic 
hhe used some Latin digest, as we shall see. 

1 Robbins (Nicomachus, te. D'Ooge, p. 28) distinguishes between authorities 
like Euclid, who offer proofs, and descriptive writers like Nicomachus, who do 
not, See Heath, History, I, 98, on the differences between these methods. 

1 Robbins (Nicomachus, tz. D'Ooge, pp. 9o-9t) lists thirteen accounts of arith 
mology, including three books devoted wholly to the subject, that have survived 
in more or less complete form. Nicomachus' Introduction to Arithmetic deals 
‘only with arithmetic proper. He composed a separate work on arithmology, en- 
titled Theologumens arithmeticae, the contents of wich are known to us from a 
digest made by the Byzantine scholar Photius (fl. a0. 870) and from an anon- 
ymous treatise with the same tite, thought to have been derived largely from 
‘Nicomachas’ treatise and commonly attributed to lamblichus. Robbins (Nico- 
‘machus, e. D'Ooge, p. 83) considers the attribution a likely one; the latest editor 
‘of the anonymous Theologumena arithmeticae (Leiptig, 1922), V. de Falco, des- 
‘iguates the author as pseudo-lamblichus. See Nicomachus, tr. D'Ooge, pp. 81-87, 
for an account of Nicomachus' lose Theologumens. Heath, History, 1, 7, regards 
the anonymous treatise as a conflation, only partially derived from Nicomachus! 
lost treatise. 
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much greater attention to arithmetic (743-801) than to arithmology 
(731-42). 

‘We find it hard to understand why scientists in the ancient world 
gave serious thought to arithmology. The same can of course be said 
about astrology. Treatises on these subjects strike us as curiosities, and 
the recital in ten more pages of the epithets, attributes, and powers of 
ten numbers becomes for us tedious reading. A digest of Martianus’ 
whole treatment of arithmology will not serve our purposes as well as, 
a presentation in detail of Arithmetic’s praise of one number, seven, 
as a specimen,'* This number receives the fullest account in other ex- 
tant treatises and offers the best opportunity to compare Martianus’ 
treatment with chat of other writers. Gellius happens to preserve 
Varto's chapter on the number from a lost work, and Macrobius de- 
votes to seven the longest chapter in his Commentary. 

Arithmetic asks why the heptad is venerated and straightway pro- 
vides answers in abundance. It is the “virgin” number and is called 
Minerva because it shapes the works of nature without any procreative 
contact. It is the only number that begets no number and is begotten 
by no number within the decad. Being the sum of male and female 
numbers three and four, it is named for the mannish goddess Athena. 


4% There is perhaps no subject in the literature of ancient compilers in which 
verbatim copying and close borrowing are more in evidence than in the extant 
arithmologies. For a digest of the conceats of a typical arithmology see Nico- 
‘machus, &. D'Ooge, pp. 104-7- 

18 W. H. Roscher, Die bippokratische Scbrift von der Siebenzabl, makes an 
‘exhaustive study of this nomber in arithmological literstare. Both Roscher (bid. 
and Hebdomadenlebren der griechischen Pbitosopby und Arsce {Leipzig, 1906)) and 
Robbins (“The Traditions of Greek Arithmology,” CP, XVI [1921], 97-133, and 
“Posidonius and the Sources of Pythagorean Arithmology,” CP, XV' [1920], 309- 
21) offer parallel passages which reveal close borrowing aad ove instance of si 
pages of verbatim copying. Robbins (Nicomachus, tc. D'Ooge, p. 106) gives rea- 
sons for the prominence of the number seven in these treatises. On the archaic, 
seemingly pre-Pythagorean character of the doctrine of the hebdomads see C. J. 
de Vogel, Pythagoras and Early Pytbagoresniom, pp. 168-74. 

\ Le, it is the only prime number that is not a factor of another number 
within the decad. According to Greek mythology Athena was the virgin goddess 
and sprang in fall panoply from the brow of Zeus. The epithets of the number 
seven and the reasons for them are given by Mscrobius Commentary 1.6. 11; f0F 
parallels in the arithmological literatare see the Commentary, tz. Stahl, pp. 101-1. 
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Seven refers to celestial phenomena. There are seven phases of the 
‘moon: crescent, half (first quarter), waxing gibbous, full, waning gib- 
bbous, half (last quarter), and crescent. A lunar cycle is 28 days long,!* 
and 28 is the sum of 1, 2, 3, 4, 5, 6, 7- There are also seven celestial 
circles, seven planets," seven days in a week, and seven transmuta- 
tions of the elements: formless matter into fire, fire into air, air into 
‘water, water into earth, earth into water, water into air, and air into 
fire Fire is not transmuted into imperceptible matter. (738) 

Lastly, seven controls man and his development. Seven-month par- 
turitions are the first to produce living offspring. Man has seven 
‘openings in the head, which provide him with his senses3 His first 
teeth appear in infancy in the seventh month,* his second in the 
seventh year.** The second hebdomad of years brings puberty and the 
power to produce offspring;* the third covers his cheeks with a 
beard; the fourth marks the end of his increase in stature;*” in the 
fifth he reaches the peak of his physical powers** 


4 Cf, Macrobius «. 6 54-56. 

# CE. Macrobius 1. 6, 53; Gellis 3. 10. 6, TThis approximate figure suited the 
atithmological doctrines. Later (865) he somewhat more accurately records & 
sidereal month as 274/s days and a synodic month as 15'/s days. 

1 Seven is not commonly associated with the celestial circles, which are vari- 
‘ously counted as eight, nine, t20, oF eleven. The complete list numbers eleven: 
five parallels of latitude, two colures, the ecliptic, the zodiac, the horizon, and 
the Milky Way. Martianus here mast be counting the celestial parallels as seven, 
as Varro did, according to Gellus 3. t0. 3. 

4 Cf. Macrobius 1. 6.47; Gellius 5. 10.2. 

1 This association coo is uncommon in classical arithmologies. The seven-day 
‘week did not become official in the Roman Empire until Constantine adopted 
the Christian week for the Roman civil calendar, 

® Cf, Macrobius t. 6. 33-33, 36. 

* CE, Macrobius 1. 6. 14; Gellis 3. 10. 8; Cicero De natura deorum 3. 69, and 


3 1.6.81. 

2 Cf, Macrobius r. 6. 69; Gellivs 3. 10. 12. 

¥ CE. Macrobius «. 6. 70; Gellius 3. 10. 12. 

3 Cf, Macrobius 1. 6.71. 

% How contrived this scheme of hebdomads is is indicated by the fact that 
some writers—eg., pseudo-lamblichus—assign the beard to the second. 

2 Macrobius (1.6. 72) adds increase in breadth, 

* Cf. Macrobius t. 6.72. 
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‘Those familiar with arithmological treatises will wonder why Mar- 
tianus here omits the sixth and seventh hebdomads of years, regular 
features in other accounts. Leonardi appears to provide the answer: 
Isidore of Seville (De numeris 188-4), who is copying from this pas- 
sage of Martianus, includes a sixth hebdomad, marking deterioration, 
and a seventh, marking the beginning of old age. Leonardi believes 
that there was a lacuna here in the archetype of the extant manuscripts 
of Martianus but not in che manuscript used by Isidore 

‘Man's vital organs also number seven: tongue, heart, lung, spleen, 
liver, and two kidneys And the members of his body are seven: head 
(including neck), chest, belly, two hands, and two feet* For full 
measure Arithmetic adds that there are seven stars at the celestial 
pole* (739) 

By Martianus’ time arithmetic had taken precedence over geometry 
{in the curriculum of the Latin schools" From the beginning the 
Romans were interested only in the practical applications of mathe- 
‘matics and were never attracted to Greek mathematical theory. They 
looked to geometry for its adaptability to surveying, and to arithmetic 
as an aid to computation. While geometry was becoming a technical 
specialty, the attractions of arithmetic were steadily being enhanced 
by several developments. Under the Roman emperors the Latin world 
shared in the revival of Pythagoreanism, with its number symbolism; 
and the last pagan school of philosophy, Neoplatonism, was intimately 
linked wich Neopythagoreanism* The Christian Fathers, after the 
Church's victory over paganism, placed arithmetic in the first position 


® “Intorno al ‘Liber de numeris)"" p. 227. See above, pp. 59-60. 
% Macrobius 1. 6.77. 

1% Macrobius (¢. 6 80) does not divide the trunk but includes the membrumt 
viele» tring che member 2 seven. Another wie, Anson subs the 


“SE Probbly che bight sar of Una Major, the dimmes of which ofthid 
‘magnitude. Varro (Gelli 3. ro. 2) referred the number to the stars in both Ursa 
‘Major and Ursa Minor. 

4 Perhaps the best indications of this are the artention to arithmetic and the 


Osford Classical Dictionary. For Neopythagoreanism in Varro's writings sce 
Leonardo Ferrero, Storia del pitagoriomo, pp. 319-34. 
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among quadrivium studies in the curriculum, finding its practical 
application in computing the dates of Easter and other movable feasts, 
Computus tables and treatises turn up with great frequency in medie- 
val codices of scientific literature. The mystical side of arithmetic 
~arithmology—especially intrigued the Fathers and writers like Cassio- 
dorus, who saw fit to relate the numbers of the decad to the Bible and 
attached special numerological significance to the #wo testaments, the 
Holy Trinity, and the five books of Moses. Such writers were re- 
sponsible for generating in medieval Christian literature much involve- 
ment with the mystery of numbers, 

‘Not to be overlooked as a factor in the dominance that arithmetic 
‘was gaining over the other quadrivium studies is the adoption of a new 
school manual. The preeminent position long held by Euclid’s Elements 
in Greek mathematical studies was taken over by Nicomachus' Intro- 
duction in what meager attention was devoted to mathematics in the 
Latin schools. Nicomachus’ book had aroused immediate interest when 
it appeared and within a few decades had been translated into Latin 
by Apuleius, Marrou atcributes the shift in interest from geometry to 
arithmetic to this book. 


% Cassiodorus and Isidore inverted the traditional (Varronian) order, nnd placed 
atithmetic ahead of geometry. Friedmar KGhnert, Allgemeinbildung und Fach- 
bildung in der Antike, pp. 50-70, discusses the order and arrangement of quadriv- 
jum subjects as they were treated by classical and post-lassical authors. 

% See Leonardi, “I codici” (1960), Index: compute, computus, For a bibliog- 
raphy on compurus see L. Thorndike, “Compuras,” Speculven, XXIX (1954), 123- 
38; and for examples of compucus see Clagett, Greek Science, pp. 161-65. The im 
portance of computus studies is also evident from the many memorable Church 
controversies over the correct date for Easter—eg, the Synod of Whitby, called 
by King Oswy in 663. At one time Oswy was fasting for Lent while the queen 
‘was feasting for the Resurrection. The controversies in Bede's day and the entire 
range of computus lierarare have been choroughly studied by C. W. Jones in his 
edition of Bedae Opera de temporibus. 

* Casiodorus 2. 8 Cf. Isidore 3. 4. 1-3. And for an elaborate discussion of 
number symbolism in secular and Christin literature in the Middle Ages sce 
Curtius, pp. sor-9. For other applications of arithmetic see Fontaine, 1, 344-45. 
Fontaine (, 370-72) sees Isidore as the founder of the arithmological are in the 
Church. 


HT. Marrou, A Hintory of Education in Antiquity, p. 179. On the influence 
of Nicomachus’ Introduction see chap. X of the D’Ooge, Robbins, and Karpinski 
volume. 
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A second translation of the work, by Boethius, gave the stmdy of 
arithmetic new impetus. The opening arguments of Nicomachus’ book 
appear to have shaped Boethius’ career. Nicomachus gives fervent 
‘expression to the Pythagorean attitude, first found in Plato's Republic, 
that the path to philosophical truth lies in the mastery of the four 
mathematical sciences, and he goes on to argue that arithmetic is che 
foundation of all mathematical studies. Boethius, probably not yet 
twenty years of age at the time, began his career of philosophical 
study and writing by translating Nicomachus’ Introduction, before he 
proceeded to the composition of his other mathematical manuals and 
to the study of philosophy. Boethius’ translation of Nicomachus’ 
tessares methodoi (four methods} as quadruvium (sic) is the earliest 
mown instance of the use of the term.** 

Martianus’ extended section on arithmetic, forty-six pages long in 
the Dick edition, is one of the most important Latin expositions of 
Greek arithmetic from the early Middle Ages.* Although his ultimate 
sources were Nicomachus and Euclid, itis evident from a comparison 
of the three works that Martianus’ immediate source was some compi- 
lation (or compilations) of the Nicomachean and Euclidean traditions, 
quite drastically revised during the intervening centuries. Martianus 
presents the definitions from Book VII of Euclid, with numerical 
examples, and the enunciations of twenty-five of the thirty-six propo- 
sitions of Book IX and of the simpler ones from Book VIil, arranging 


% Nicomachus 1. 4 1-5. Methodas Qiterally, “a way aftee”) means “pursuit of 
knowledge” or “mode of inquiry,” “plan,” or “system.” Quadruviua (sic) means 
“a place where four roads or ways meet." 

Robbins (Nicomachus, t. D'Ooge, pp. 138-42) presents a detailed comparison 
of the treatments given to the subject by Martianus, Casiodorus, and Isidore, 
using Martianus as the basis of comparison because his treatment is the fullest. 
Robbins uses for his comparison with Isidore the chapters on arithmetic in Book 
II of the Etymologie dng the more extended treatment, derived from 
Martians, in Isidore’s Liber de mameris. For a comparison of the Liber with 
‘Marcianus see Leonardi, “Intorno al ‘Liber de sumeris;” pp. 203-31. Bolgar (The 
(Classical Heritage, p. 122), a8 is is wont, makes an arresting observation but offers 
nno documentation: “The compiler of that liber de mameris which used to be at- 
tribured to Isidore, but is now regarded as almost certainly of Irish origin...” 
‘The book was in Braulio’s list of Isidore’s works, however. Fontaine, I, 373-81 
treats the work as genuine and remarks at length on Isidore’s borrowing. from 
Martianus, his principal source. 
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them in a new order, Whereas Euclid always offers logics! proofs, 
developed geometrically, Martianus gives arithmetical illustrations. 
‘Martianus’ Nicomachean arithmetic includes some Euclidean material 
not found in Nicomachus. Martianus takes up most of the topics 
of Nicomachean arithmetic but deviates from Nicomachus’ order 
several times. 

‘The section on arithmetic opens in the conventional way, with a 
definition of number (743): “A number is a collection of monads or a 
multitude proceeding from a monad and remurning to it.”** Martinus 
then classifies numbers into four types: even times even, odd times 
even, even times odd, and odd times odd. Next follows a discussion 
of prime numbers (744), defined as “numbers that can be divided by 
‘no number (not divisible by the monad but composed of it)."# They 
are called prime because they arise from no number and are not 
divisible into ewo equal parts. Arising in themselves they beget other 
numbers from themselves; for even numbers are begotten from odd 
numbers, but an odd number cannot be begotten from even numbers. 
He concludes his remarks on prime numbers by saying that they must 
be considered beautiful (744). 

‘Next comes the arrangement of numbers into series (versus): first 
series, 1-9; second, 10-90; third, 100-900; fourth, 1/000-9,000, Some 
writers, he notes, include 10,000." In the first series, the monad is not 


+ See Nicomachua, tr. D’Ooge, nn. £0 pp. 139-40. 

Cf, Euclid 7. Def. 2; Nicomachas t. 7. 1; Boethius De institutione aritbonetic 

3. On the various definitions given by Greek authors see Nicomechus, tr. 
DiOoge, pp. 4s; Buelid, tr. Heath, 1, 180, 

Euclid 7. Deft. 810, omits odd times even. Nicomachus (1. 8. 3) subdivides 
‘even numbers only, into even times even, odd times even, and even times odd, as 
does Theon (ed. Hiller), p. as. On the clasification of numbers see Heath, 
History, 70-74; Karpioskd in Nicomacbus, tz. D'Ooge, pp. 48-50: 

« Euclid Def. 11 defines a prime number as “measured by a unit alone.” Cf. 
‘Nicomachas 1. 11. 2. On the definitions of prime numbers as given by Greek 
‘wricers see Nicomacbur, t. D'Ooge, pp. 201-1; Buelid, tr. Heath, 1, 284-85. 

© Greek arithmeticians too could not rid themselves of the practice of giving 
epithets to numbers, calling some “friendly,” some “perfect.” See Heath, History, 
1 19-76. 

“Eg, Philo Judseus De plantatione Noe 18. Elsewhere Philo designates the 


<ccimals 10, 10, and 1,000 as Aamptérer (earning-points], » word of which Mar- 
‘dans’ versus is a ransation. Nicomachus does not give series 2 formal treatment, 
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4a number (co Geometry itis an indivisible point {746])." The dyad 
is an even number; the triad is prime, “in both order and properties’ 
the tetrad belongs to even times even; the pentad is prime; the hexad, 
being odd times even or even times odd, is called perfect; the heptad 
is prime; the octad is even times even; the ennead is odd times odd 
and the decad is even times odd. (745) 

Arithmetic remarks that the only numbers that find favor with her 
are those counted on the fingers of both hands; beyond these digits 
contorted movements of the arms are required to encompass numbers 
represented by the lines and figures dealt with earlier by her sister 
Geometry." For Arithmetic the beginning of the first series is the 
monad, for Geometry it is the point; numbers in the second series, 
beginning with the decad, are extended like a line; quadrate numbers 
(here representing surfaces) begin with 100, the first number of the 
third series; cubes (here representing solid figures) begin with 1,000, 
the first number of the fourth series. Arithmetic’s representation of 
the decad as a line, the hecatontad as a square, and the milliad as a 
‘cube is not in accordance with the doctrines of Greek arithmeticians®® 
and may be unique. This may be one of Martianus’ own interpolations, 
signaled by a reminder of the presence of Arithmetic! A moment 


but he assumes (1. 16. 3) the reader's familiarity with the four series. On these 
series see F. E. Robbing, “Arithmetic in Philo Judaeus,” CP, XVI (c931), 349-50. 

# Ck. Macrobius Commentary 2. 2. 8. On the monad as the beginning of num- 
bers and not a number itself see Nicomachus, tz. D’Ooge, pp. 116-17. 

‘ Nicomachas (2 7.1, 3) also notes the analogy between the geometrical point 
and the monad. 

‘The sole account of ancient Roman finger reckoning is found in chap. I of 
Bede's De temporuan ratione. This account is frequently found as a separate 
tractate in medieval manuscripts. For a bibliography on ancient finger reckoning 
see Bedae Opera de temporibus, ed. Jones, pp. 329-30, and for lis of illuminated 
‘manuscripts showing the positions of the bands and body see Jones, ed, Bedae 
Preudepigrapbs, p. 54. See also Marrou, History of Education, pp. 357, 400-t- 

With Nicomachos (2.7. 3) linear mambers begin with 2, plane numbers with 
3 (vertices of a triangle), and (s. 15. 8) solid sumbers (pyramid with criangular 
‘base) with 4. See Heath, History, I, 76-84; Nicomackus, tx. D’Ooge, pp. 54-60, 
apse. 

© As nosed above (pp. 333, 37), it usually happens, when we are made aware 
of « bridesmaid as the speaker, that Martianas introduces matter not found in 
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later (747) she speaks of 4 as the first square number and 9 as the 
second, and she points out that each successive odd number in a series 
progressing from the monad must produce a square number—a process 
that extends to infinity. 

After this interpolation Martianus returns to his classification of odd 
and even numbers, giving Euclid’s definition of an even number (7. 
Def. 6) as one that is divisible into two equal parts, and the first part 
of Euclid’s definition of an odd number (Def. 7) as one that cannot 
be divided into two equal parts.## He then observes that some odd 
numbers are merely uneven, like 3, 5, 7; while others (9, 15, 21) are 
also multiples of odd numbers; the Greeks classify the latter as odd 
times odd. Martianus gives the correct Greck forms for the terms even 
times even (Apriéxrg épttovs), odd times even (nepraciixis dpriovs), 
and even times odd (apriéxig xeptovotc), adding to the general im- 
pression that by his time the Nicomachean handbook tradition had 
not deteriorated as greatly as had the Euclidean tradition, 

‘Next, and in proper order, comes the classification, with definitions, 
of numbers into (1) prime and incomposite, (2) composite in relation 
to themselves, (3) prime in relation to one another, and (4) composite 
in relation to one another. The first and smallest measure of all num- 
bers is the unit, Numbers are susceptible of other measures, such as 
duplication or triplication. Some numbers have their sole measure in 
the unit; others, like 4 and 9, can be divided into other numbers; and 
still others, like 8 have more than one measure. Of numbers that are 
considered individually, those that have no measure but the unit are 
called prime and incomposite;* those that can also be measured by 
some other factor are called composite in relation to themselves.* Of 
two or more numbers taken together, those, like 3 and 4, that have no 
common measure except the unit are called prime to one another; 


Ley r434+5.-H(an—1)=nt, Cf. Nicomachus 2. 9. 3. On square numbers in 
general see Heath, History, 1, 77-79. 

5 The second part of Euclid’s definition is “or one that differs by a unit from 
an even umber.” 

Cf, Euclid 7. Def. 11. Martianas is here dealing with products, not sums 

= CE 


ibid. 1. 
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and those, like 9 and 12, that have some other common measure be- 
sides the unit, are called composite to one another.* (750-51) 

Still another classification divides numbers into the perfect, the 
superabundant, and the deficient—the latter two being in Greek ter- 
minology “overperfect” (byperteleioi) and “underperfect” (bypo- 
teleioi). A perfect number is one that is equal to the sum of its parts, 
like 6 and 28; a superabundant number is one the sum of whose parts 
is greater than the number itself, like 12; a deficient number, like 16, 
is one the sum of whose parts is less than the whole. (753) 

Continuing to follow the style of a systematic teaching manual—that 
is, setting up his divisions of terms, defining them, and then elabo- 
rating’*\—Martianus next takes up plane and solid numbers, He finds 
that “the Greeks” call a number plane if it is the product of two 
numbers.” The factors of a plane number are represented as arranged 
along two sides of a right angle, resembling a norma (carpenter's 
square) ;* if one side is extended to a length of 4 and the other to 3, 
the product is 12, represented by the rectangle thus formed, Accord- 
ing to the Greeks, he continues, a solid number is one which is the 
product of three numbers.* If above a surface representing 12, you 
place an identical quadrangular surface, a solid is produced, rep- 

© Cf, ibid. 14. Martiaqus follows Euclid here. Nicomachus (2. 11) classifies 
odd numbers only, dividing them into (1) prime and incomposite, (2) secondary 
and composite, and (3) absolutely composite but relatively prime. See Nico- 
‘machus, tz. D'Ooge, p. 101, 

Euclid (7. Def 2) defines only » perfect number. ‘Nicomachus (1. 14. 35 15+ 
1) and Theon (ed. Hiller, p. 45), define superabundant and deficient numbers 
a5 well. See Euclid, er. Heath, 1, 293-04. 

' See above, pp. 3839. 

© Ir should be pointed out here that Nicomachus snd ‘Theon have « very dif- 
ferent way of regarding plane and solid numbers from that of Euclid. For Euclid 
the unie i represented by a line of given length, and any linear number is then 
represented by the appropriate sum of unit lengths. A plane number is represented 
by a rectangle whose sides correspond to the two factors of the number; and so 
on. Nicomachus and Theon represent the unit not as a line of given length bur as 
4 poine. A linear number is the sum of points arranged in one dimension; and so 
on. For further discussion of this view of numbers, see Euclid, cr. Heath, pp. 


87-89. 

“ The Greek word for the instrument is gnomon. See Heath, History, I, 78. 
© Martianus is again following Enclid Def. 17, but che examples he gives are 
his own or those of his immediate source. 
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resenting 24, Plane figures come from numbers arranged on a flat 
surface; solidity is produced when numbers are also arranged one 
above another. (754) 

Martianus’ discussion of surfaces is first Nicomachean (755), then 
Euclidean! (756) The surface has numerous and varied forms, as 
illustrated by the figures which represent numbers. The first is a line; 
the triangle comes next after the line. Surfaces with four angles 
cither are square or have two sides that are longer than the smaller 
sides by one unit. Polygons may be shown with sides of varying 
length. Among numbers that are elevated to solidity, the cube is seen 
to be perfection. To recapitulate, the smallest number that can be 
represented by a triangle is 3, by a square 4. The smallest number 
represented by a polygonal figure with an uneven number of sides 
is 5. The smallest number represented by an oblong, with sides of un- 
equal length, is 6.7 The smallest solid number, representing a cube, 
is 8. (755) 

Plane numbers and solid numbers are similar if their sides are pro- 
portional. The plane numbers 6 and oo ate similar, since for 6 one 
side is 2, the other 3, and for 600 one side is 20, the other 30. The 
solid numbers 24 and 96 are similar, one having sides of 4 and 3, 
making a plane surface of 12 and a solid of 24; the other having sides 


© See above, n. 60. 

CE. Nicomachus 2. 7. 3. 

‘The Greek term for the oblong figure is heteromikes (heteromecic), Cf. 
Nicomachus 2. 17. t. Martianus' expression for heteromecic figures isthe same as 
that used by Bocthius (De instirutione arithmetica 2. 26; Friedlein ed. 115. 9): 
altera parte longiores. 

 Pentagonal figures. Cf. ibid. 2. 10, and see Nicomachus, tr. D'Ooge, pp. 
2H 

© On oblong numbers see Heath, History, 1, 81-84. 

© Now following Euclid Def. 21. 

© Te did not occur eo Martianus to point out that 6oo is also 2 solid number 
(aXsX100), if he wis aware of the fact. Dick emended the text here and, in so 
doing, corrected Martianus’ misake and not the manuscripts, which read CC and 
CCC.'That Martianus, and not the scribe who copied the archetype, was re- 
sponsible for the mistake is evident from a statement below (761) in which 
‘Martianus says that 3 and 300 bear the superdimidins ratio to 2 and 200. Dick is 
doing the same thing here thar Kopp chided Grotius for doing in an earlier 
passage Gee above, p. 96). 
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of 8 and 6, a plane surface of 48 and a solid of 96. (756) In both 
illustrations Martianus is merely superimposing one plane surface upon 
another (effectively as though there were an altitude of 2) and is not 
dealing with solid numbers in a full and traditional way. Remigius, 
who understands the subject better than Martianus, points out the 
limited character of his treatment. 

Martianus next discusses relative number and the ratios of numbers 
(757), defining the terms which are written in Greek characters. 
Every number is # part of a larger number; the larger number is 
produced either by simple multiplication” or by a ratio of members?* 
or of parts,” or by a combination of both multiplication and by ratio 
‘of members or of parts. Conversely a smaller number is reduced from 
a larger number by simple division’ or by a ratio of members’ or of 
parts,’* or by a combination of these. These and the compound names 
for the sub-classes will be explained by Martianus in a moment. (759) 

Then comes the relation that one number bears to another—that of 
‘equality, as in the case of 2:2, 3:3, or of a perfect number to the sum 
of its parts; or the relation of difference, when one number is greater, 


1% Remigias in a gloss on 384. 10 (ed. Lutz, I, 206): Omens cratsitudo secundum 
alios buius artis auctores intus babet in medio quod intra exteriores superficies 
lateat, ia vero erasstudo secundum Martianum nibil babet interius sed solas ex- 
trinsecus superticies. For the traditional way of treating solid sumbers in figures 
see Nicomachus 2. 17.6 (tr. D'Ooge, pp. 256-57). 

1 The larger mumber is chen called « “multiple” (multiplicarus). Cf. Nico- 
machus 1. 18. 1 (tr. D'Ooge, p. 214). 

™ Ratio membrorum. The larger number is then called by historians of mathe- 
‘matics “saperparticular,” a term given currency by Boethius, in his translation of 
‘Nicomachus. Ie contains within ie the smaller number and one factor of it in ad- 
dition, as 9 compared to 6. Cf. Nicomachus 1.19. 1 (tz. D'Ooge, pp. 215 ff. 

% Ratio pardon, The Boethian term for the larger number is “superpartient.” 
‘Martians defines the ratio partivan below (759): “One number surpasses another 
number by a ratio of parts if the larger mumber contains within itself both the 
smaller number and some part or parts of it, 8 with 7 and 4” Cf. Nicomachus 
1. 20. 1 (€e. D’Ooge, pp. 220 ff). 

% The smaller number is called by Boethins “submultiple” (submulsiples). Of, 
‘Nicomachas 1. 18. 2; Boethius De institutione rithmetica 1. 23. 

% ‘The smaller number is called “subsuperparticalar.” Cf. Nicomachas 1. 19. 23 
Boethius t. 22. 

% The smaller number is called “sabsuperpartient” Cf, Nicomachns 1. 20. 33 
Boechius 1. 28. 
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the other smaller. The latter relation occurs with a number that ex- 
ceeds another in a ratio of members or of parts, or is exceeded by the 
other.” Numbers which bear the relation of equality are preferable 
to others, “for what can be better than an equal?” Though the differ- 
ence between two numbers, greater and smaller, is the same, the ratio 
between those numbers is contrary. There is the same difference be- 
tween 3 and 4 as between 4 and 3, but the ratio between those num- 
bers is not the same.’ (758) This will be explained later, he says, but 
the promise is not kept. 

Following the customary procedure of handbook authors, Martinus 
now elaborates on his classification of the ratios of numbers: multiples 
(759-60), ratios of members (759, 761), and ratios of parts (762-63). In 
multiples there are the ratios of double, triple, quadruple, and beyond; 
a number is divided through the same steps, in reverse order: 4 is larger 
than 2 by the double ratio and 2 is smaller than 4 by the same, In 
ratios of members various names are given; when a larger number 
exceeds a smaller by half of the smaller (9:6), it bears the ratio of 
superdimidius (%yrbd10g) to the smaller; by a third, supertertius 
(éxlxpit0s); by a quarter, superquartus (bmurétaptos) by a fifth, super- 
quintus; by a sixth, supersextus; and so on. The reciprocal of super- 
dimidius is called subdimidius (6nyw6Asos) ; of the supertertius, sub- 
tertius (Ondtprtos); and of the superquartus, subquartus (xborétap= 
10g); and so on.? 

‘The remainder of Book VII is given over largely to numerical 
examples. Readers should not suppose that Martianus’ absorption in 
simple arithmetic, at a level of the lower primary school grades, is 
necessarily characteristic of a medieval scientific mind. The same 
simple examples are found in Nicomachus; and Augustine, a precursor 


 Nicomachus 1. 17. 1-5 takes up the relation of equality but does not discuss 
difference. Martianus has in mind what we express by the words “multiple of" 
and “factor of.” 

% On the differences being the same but che ratios being different ef. Nico- 
smachus 2. 23. & 

™ Liddell and Scote’s A Greck-English Lexicon (Oxford, 1940) cites bréxpitog 
puegrortcaptog as found in Marcanus only, and they may be Martians’ own 
forms, his translation of the terms back into Greek. P. Tannery, “Ad M. Capellae 
librum Vt,” Revue de pbilologie, XVI (182), 137, suggests that they be emended 
‘to the regular forms éxexfeptrov and bremzéraprov. 
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of the Middle Ages but surely not himself medieval, shows a similar 
absorption in the elementary arithmetic he derived from Varro. 

Simple examples are offered to show that the ratio of parts is closer 
to the supertertius in certain numbers and to the superquarms in 
others. When a larger number contains a smaller number and some 
third parts of it, the ratio is like che supertertins; or if some quarter 
parts of it, like the superquartus. For example, 5 exceeds 3, containing 
it and two third parts of it; 7 contains 4, and three quarter parts of it, 
Bue there is no ratio of parts that is like the superdimidius, for if a 
number contains another number and a half part of it, it is a super- 
dimidius, as ia the case of 6 and 4. (762) 

‘Next Martianus gives numerical examples to illustrate the case of 
larger numbers being produced by a combination of multiplication 
and a ratio of members or of parts. Take 4 and 10; 10 is produced by 
the double and the superdimidius. Or take 4 and 143 14 is produced by 
the triple and the superdimidius. In the case of 3 and 7, 7 is produced 
by the double and the supertertius. Or with 3 and 13,13 is produced by 
the quadruple and the supertertius. And so on, with several more cases 
and examples. (763) 

‘Multiplication begins with the smallest ratio (double) and proceeds 
to larger and larger ones (triple, quadruple, etc.), one exceeding an- 
‘other by ratio of members or of parts. But the ratio of members begins 
with the superdimidius and proceeds to the supertertins, superquartus, 
and to even smaller ratios. In the ratios, terms that are minimal are 
called pythmenes {root-forms}* by the Greeks, The minimal terms 
of the superdimidius are 2 and 3, of the supertertius 3 and 4, of the 
superquartus 4 and 5. (764-66) 

‘At this point Martians introduces an attractive little digression 
(767) —the source is unknown, but the observation is obviously not his 
‘own—on the sequence of the discoveries of the ratios: Multiples were 


\ De civitate Dei 1. 30; 8. 23. Readers may wish to skip over the remainder of 
‘Marcianus’ account, which makes dull reading but is included hero for the sake 
‘completeness. 


here. 
Ilioum VIN" pp rah atlen st eminent pyshageion opwarlia: 
nominabat, which Dick does not noce in his spparamus. 
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probably discovered first, then ratios of members, then parts. The 
ratios of double, triple, quadruple, and so on, presented no complexi- 
ties. Ic is natural to suppose that the superdimidius proceeded from the 
double ratio, the supertertius from the triple, and the superquartus 
from the quadruple. For a person comprehending the double is be- 
ginning to comprehend the dimidius (as 4 is the double of 2, so 2 is 
the half, or dimidius, of 4). The superdimidius was discovered by 
adding 2 again to 4, the sum of 2 and 2. The number 6 was then seen 
to result from the tripling of 2; and in adding 2 more, the ratio of 
supertertius was discovered. Finally, when numbers arose that did not 
fir into the regular ratios, questions naturally were posed about how 
many parts of one number were found in another—“in order thus to 
‘establish some relationship of one number to another.” 


Ratios of numbers concluded, Martianus now returns to numbers 
per se, discussing evens and odds first. An even number, in any mul- 
tiple of itself, remains even: 2, 4, 8, 16 (doubling); 1," 4, 16, 64, 256 
(quadrupling). But an odd number multiplied by an even number 
reverts to an even number. An odd number multiplied by an odd 
number remains odd. The explanation is that, whether there is an 
even or an odd number of even numbers to be added, the sum is 
even. But an odd number of odd numbers to be added gives only an 
odd sum.” If evens are added to evens, the sum is even. If adds are 
added to odds, the sum is also even. If a number of either class (odd 
or even) is subtracted from an even number, a number of that class 
remains; but the opposite is true of an odd number: if an even 


© The Pythagorean view of the monad as both even and odd was widely 
adopted by poptlar writers. Cf, Macrobivs 1. 6. 7; Theoo, ed. Hiller, p. 22; Cale 


but not his proofs. Enclid develops his proofs by lines; Martians illustrates by 
numbers. Cf. Euclid 9. 28. 

% Cf, ibid. 29, 

© CE. ibid. ata, 

© GF. ibid. 23. 


CE. ibid. 21. 
ibid. 25, 
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number is taken from an odd number, the remainder is odd; if an 
odd number is taken from an odd, the remainder is even.*! (768-70) 

‘Any number that has an even half is an even times even number; 
likewise any number that is doubled, beginning with 2, or any number 
that is produced by quadrupling, octupling, and such belongs to the 
class of even times even? Any number that has an odd half is even 
times odd." If any number neither arises from 2 by doubling nor has 
a half that is odd, it belongs to the even times even class, but it 
originates in the class of even times odd. Consider the number 12. 
Te neither arises by doubling from two nor has an odd half; but it 
arises by duplication, from 6, a number that belongs to che even times 
odd class. (771) 

Martianus has already classified numbers into prime or composite. 
He now elaborates on these classes and provides numerical examples 
of each. All prime and incomposite numbers are odd and have no 
factor but the unit.* (773) Even numbers are composite in relation to 
themselves, whether they come from evens or odds. Odd numbers may 
also be composite in relation to themselves, if they are the product of 
‘odd numbers. (772) No two even numbers are prime to one another, 
because they have some common measure (in duplication). If a mum- 
ber that is prime and incomposite is taken with another number that 
is composite in relation co itself, the two are found to be prime to one 
another [!] It does not matter if one number is measured by some 
other part than the unit if this is not true of the other (774). Or take 
two or more numbers that are composite in relation to themselves and 
also in relation to each other; the addition of an incomposite number to 
the group causes them to become prime to one another (3 included 
with 4, 6, and 8). Two numbers that are composite in relation to 
themselves (9 and 25, or 8 and 9), can, when brought together, be 


cr. 


id. 27. 
iid. 26. 

% Ch ibid. 32. 

% CE ibid. 33. 

© Ch iid. 34. 

© Cf. Euclid 7. Def. 11; Nicomachus 1. 11. 2. The number 2 satisfies Bucid’s 
definition of a prime number and is regarded as prime by Aristotle, but in Nico- 
‘machus' treatment all prime numbers belong to the class of odd numbers. See 
‘Nichomachus, tr. D’Ooge, p. 201, 0. 2. 
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prime in relation to each other. (775) In certain cases odds and evens, 
like 9 and 12, are composite to each other, since both arise from 
triplication. Noteworthy is the fact that no even number from evens, 
‘only evens from odds, can be composite with an odd number (776): 
9 is not composite with 4, 8 16, but is composite with 12, 24. No 
every odd number that is composite in relation to itself can be com- 
posite with every number that comes from odds, because the two 
numbers may not be divisible by the same measure, Thus 9 and 50 
are not composite, because s0 does not arise from triplication (777). 

Then follows the rapid enunciation of many propositions from 
Euclid’s Elements. (778-801) The translated statements are wordier 
than the original and are not in Euclid’s order. In place of Euclid’s 
proofs, Martinus offers numerical illustrations. 

If either of two numbers that are prime to each other is composite 
in relation to itself, @ measure of that number is not composite with 
the other number (Euclid. 7. 23). If two numbers are prime to each 
other and one of them multiplies itself, che product will be composite 
with the other number. If two numbers that are prime to each other 
multiply themselves, the products will be prime to each other (7. 27). 
And if two numbers are prime to each other and one of them mul- 
tiplies itself, and if that number multiplies the product again, the re~ 
sulting number will not be composite with that other number (7. 27). 
If two numbers are prime to each other and if each one multiplies 
itself, and multiplies the product again, the resulting numbers will 
also be prime to cach other (7. 27). If two numbers that are prime to 
cach other are added, the sum of the two numbers cannot be com- 
posite with cither of the former numbers (7. 28). If two numbers are 
taken together with a third and all are prime to one another, the 
product of the two numbers cannot be composite with the third 
number (7. 24). If numbers do not contain some part of a number, 
they cannot be composite with it (7. 29). If three numbers joined 
together” are the least of those which have the same ratio with them, 
any two of these added together are not composite with the third 


% This statement of Martians’ is an erroneous transmission of Euclid 7. 25 
(If ewo numbers are prime to one another, the prodact of one of them inco itself 
‘will be prime to the remaining one”). 

© Le, in continued proportion. 
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(9. 15). If an odd number is not composite with another number, it 
will not be composite with the double of that number (9.13). Given 
two pairs of numbers in which neither member of the first pair is 
composite with either member of the second, the product of the first 
pair cannot be composite with either number of the second pair (7. 26). 
‘The least numbers of those which have the same ratio with them are 
prime to each other (7. 22). Any number is either prime and incom- 
posite or, if it is composite in relation to itself, is measured by some 
prime number (7. 32, 31).* 

‘Next comes (785-90) the statement of some problems from Book 
VII of the Elements. The procedures are explained arithmetically. If 
two numbers, a greater and 2 smaller, are composite with each other, 
find their largest and their smallest common measure (Euclid 7. 2). Of 
three numbers which are composite with one another, find their 
largest and their smallest common measures (7. 3). Given two num- 
bers, find the smallest number which they measure (7. 34). Given three 
numbers, find the smallest number which they measure (7. 36). 

‘Martianus concludes the section on arithmetic with statements of 
various Euclidean propositions, with an excessive use of numerical 
examples. (791-801) Given two pairs of numbers, larger and smaller, 
of such sort that there is the same ratio between the larger and smaller 
pairs, as often as the larger measures the larger, the smaller will meas- 
ture the smaller (7. 20). If the unit measures any number as many 
times as another number measures a fourth number, it will happen 
that, as many times as the unit measures the first number of the second 
pair, the number which had its measure in the unit will measure the 
last number of the second pair (7. 15).!% If two numbers are multiplied 
and some prime and incomposite number measures the product, it 
‘must also measure both of the original numbers." Let as many num- 
bers as you wish be placed in increasing order in a continued propor- 


(‘This paragraph is « summary of the contents of Martianus 778-85, 

© Le, if ab=aiy, and aXe, then a:=biy. 

Ley if ramsys, then nyse. 

1 Euclid (7. 30) says one of the original numbers, Martianus says both; and 
the numbers he uses eo illusrate (8 and to) both have a measure in 2, But take 7 
and 13; two measures the product (84) buc does not measure 7. However, it does 
‘measure both of two other factors (6 and 14) of 8. 
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tion; if the first number measures the last, it measures the second as 
well, and all the others following it; if it measures the second, it also 
‘measures the last and the intervening ones; if finally it measures any 
one, it measures all (8.7). If 4s many numbers as you please, beginning 
with the unit, are in a continued proportion, as many prime numbers 
as measure the last number will measure the number which is next 
to the unit (9. 12). If as many numbers as you please, beginning with 
the unit, are in a continued proportion, the smaller always measures 
the larger by some one of the other numbers that are in the same 
proportion (9.11). If as many numbers as you please, beginning with 
the unit, are in a continued proportion, and the number next to the 
unit is prime, the greatest number will not be measured by any except 
those that are in the same proportion (9. 13). If two prime numbers 
‘measure the least number, no other prime numbers will measure it 
(9. 14). If a square number measures another square number, the side 
of the first square will also be the measure of the side of the other 
and if a square number does not measure a square number, the 
side of one will not measure the side of the other (8. 16). If a cube 
umber measures another cube number, the side of the first cube will 
also measure the side of the other (8. 15); and if one cube number does 
‘not measure another cube number, the side of the first will not meas- 
ure the side of the other (8. 17). Any number that is measured by an- 
other number gets the name of the measure from the same number 
that makes the measure (7.37). If a number has a part, it will be 
measured by a number that has the same name as the part (7. 38). 
Arithmetic brings her discourse to an end abruptly with a short 

poem and apologizes, as did the other bridesmaids, for being tedious 
and prolix: 

‘Time warns me to bring my discourse to a close. 

Should boredom steal upon the heavenly throng 

I, old “Number-keeper,” would be driven from the sky ... 


Her suggestion that a more extended treatment of the subject “would 
befit Attic sages” confirms the impression left by the whole of Mar- 
tianus’ presentation of the discipline: that he appropriated here, or 
relied heavily upon, some Latin ars arithmetica and that he did not 
use Greek sources. 
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‘As Arithmetic seats herself, a reverential silence comes over the 
august company of gods and philosophers. Pythagoras, with all his 
disciples, and Plato, the while expounding esoteric doctrines from his 
Timaeus,* venerate the lady with mystical words of praise, Mercury 
is a particularly pathetic figure as he sits in rapt admiration of Arith- 
metic’s performance, She is to him the most erudite and eloquent of 
all the bridesmaids, (803) All the spirit and subtlety of the Mercury 
of Plautus and Lucian have vanished, and he is shortly to get the sort 
‘of mate he deserves—a drab personification of antique handbook 
learning, an insipid cabbage that the Roman satirist Juvenal (c. a.v. 
120) had already found warmed over by the masters of the rhetorical 
schools of his day. 


4 For as long as Latin science was able co maintain « position of respect in 
Western Eucope, the Timseur was its bible (see above, p. 11). (The Timacus is 
the book in Plato's hand in Raphael's painting of the ancient philosophers, “The 
School of Athens.”) Aristotelian tenets are widely disseminated in Latin cosmo- 
igtaphic traditions of the first Christian millenniom, but the basic structure and 
conceptions of cosmography in this period bear more Platonic chan Aristoreian 
characteristics. A new, definitive edition of Calcidins by J. H. Waszink appeared 
in 1962; Waszink places Caleidius at the close of the fourth century—wichout 
‘much assurance. Previously he was generally placed in the first half of the fourth 
century. 
‘88 Juvenal Satires 7. 150-54. 


On Astronomy 


‘tHe stLENce following the acclamation for Arithmetic’s discourse is 
broken by scene of rowdy brawling, a travesty of the refined 
imagery and precious banter in a scene by Vergil which may have 
inspired this one.‘ Silenus, his veins swollen with an overdraught of 
wine, has been snoring through Arithmetic’s lecture. Suddenly he 
‘emits a thunderous belch. The entire party is convalsed with laughter, 
and pandemonium erupts. The attendants of Venus and Bacchus take 
over and the wine flows. Saucy Cupid runs up to Silenus and gives 
his ruddy bald head a resounding clap of the palm. The besotted old 
man slowly awakens and, peering through bloodshot eyes, staggers to 
his feet. He sways and reels about, then slumps to the floor. Satyr, 
‘on orders from Bacchus, heaves Silenus to his shoulders and drapes 
his bloated body, like a wineskin, about his neck. 

‘At this moment Martianus is sharply reprimanded by Satire for 
introducing a braw! into an august senate of the gods when Astronomy 
is about to discourse on “the hallowed planets,” “yon Herdsman 
Bodtes,” “brilliant Canopus,” “the blazing horns of the ever- 
moon,” and “the slanting belt of the zodiac,” all plainly visible from 
the gods’ vantage in the canopy of the heavens. Martianus responds to 
Satire’s abuse with a question: “Am I to eschew all creatures of the 
imagination and not relieve the boredom of my readers with some 
mirth and drollery? Come to your senses, Satire, leave off your tragic 
ranting, and take a hint from the young Pelignian poet: Young lady, 
take my advice and smile.”* Apollo steps out to usher in the next 
bridesmaid: 

Before their eyes a vision appeared, 4 hollow ball of heavenly light, filled with 

1 Belogues 6, 14-26. 

2 The verse is quoted from Martial (Epigrams 2. 41), who plainly states in the 
that he thinks the Pelignian poet (Ovid) offered this advice. Martianus’ 
the quotation to the earlier source and suppressing the intermediary's 
‘tate o a berking wth the general practice of te hain and iciceal wiles. 
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‘transparent fire, gently rotating, and enclosing a maiden within. Several planetary 
Aeices, ominous o propitious, were bathed in is glare, the mystery of their be- 
havior and orbits revealed. Even the fabric of the celestial sphere shone forth 
in the flashing light. Lesser deities, ethereal, terrestrial, marine, and subterrestial, 
‘were astounded at the miraculous sight... and offered the maiden a seat of honor. 
Decked with gems and decorously arrayed, she stepped forth nimbly from the 
sphere. Her brow was starlike and her locks sparkled. The plumage on her 
‘wings was crystalline, and as she glided through the sky it took on a golden hue. 
In one hand she held a forked sextant in the other a book contsining calculations 
‘of the orbits of the planets and their forward and retrograde motions. These 
‘were delineated in metals of various colors (810-11). 


Astronomy, like her sister Geometry, is a peregrinator of the universe. 
‘She has traversed all the heavens and can reveal the constellations 
lying beneath the celestial antarctic circle. There is no reason to sup- 
pose here that Martianus, as a North African, was more familiar with 
southern skies than classical astronomers and geographers. He was 
strictly a handbook compiler, using data passed down from classical 
and Hellenistic Greek sources. Moreover, Carthage, the city of which 
he calls himself a fosterling, is actually slightly to the north of Rhodes, 
the home of Posidonius, the Hellenistic Greek who figured most 
prominently in the popular traditions of Latin cosmography.* 
‘Astronomy tells us that she is also familiar with the occult lore of 
Egyptian priests, knowledge hoarded in their sanctums; she kept her- 
self in seclusion in Egypr for nearly forty thousand years, not wishing 
to divulge those secrets. She is also familiar with antediluvian Athens. 
She knows that she might have excused herself from discoursing at 
this time by referring the wedding guests to the astronomical books 
of Eratosthenes, Ptolemy, and Hipparchus; but she feels a sense of 


* Bix Dick 419. 5-4): eubitalem fulgencemque mensurem—probably not to be 
crated wo “orang rd, «cabin lngea” file Mile (p79, 15). cus, 
lati i 


paincers. Remigius glosses both radius (see above, p. 125) and mensura as vitrga 
‘geometricals (ed. Lutz, Il, 130, 248). 

«See Stahl, Roman Science, chap. IV. 

5 The story of Athens before the flood~an earlier flood than chat of Devealion, 
according to Proclus—comes from Plato's Timaeus 23¢. On the Egyptian sojourns 
‘of Astronomy and other bridesmaids and on the restoration of the liberal arts 
after the flood, see Lure, “Remigias’ Ideas on the Origin of the Seven Liberal 
Are” pp. 3439 
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obligation toward Mercury, and since his bride Philology also wants 
to hear her, she will begin. 

First it should be pointed out that Astronomy’s reference to the 
major Greek astronomers was a deception practiced by nearly all the 
Latin handbook authorities of the Empire and early Middle Ages. 
Little was known about these Greek writers beyond the awesomeness 
of their reputation. Hipparchus’ greatest discovery, that of the preces- 
sion of the equinoxes, is not even mentioned by che Latin writers. 
Eratosthenes’ brilliant method of calculating the circumference of the 
globe, and the figure he obtained (252,000 stadia), was known in the 
‘West only as an isolated datum. Ptolemy's Geography was read and 
used to good effect by Ammianus Marcellinus in his Histories, but 
Ammianus was a Syrian Greek, not Latin. That Boethius translated 
some Ptolemaic work on astronomy seems likely from contemporary 
and later testimonies to such a translation and a title De astrologia. The 
translation, if it was made, was not of the Almagest, but of a shorter 
‘manual by Prolemy or a handbook in the Ptolemaic tradition. The 
solution to this vexing question appears to await any scholar who will 
avail himself of a discovery made by Professor Ullman shortly before 
his death Despite the obvious fraudulence of Martianus’ citations 


* First lec us review the evidence for a Boethian translation of book on as- 
tronomy by Ptolemy. Boethius expressed the intention, in the Preface of his first 
work, De arishmetica, co compose treatises on each of the mathematical disciplines, 
Next we have an ambiguous and flatrering leteer (Variae 1. 4s), addressed by Cas- 
siodorus (in Theodorie’s name) ro Boethius, when Boethius was about twenty- 
seven years of age, and stating that Pythagoras the musician, Ptolemy the as- 
ronomer, Nicomachos the arithmetician, Evclid the geomettician, Plato the 
theologian, Aristotle the logician, and even Archimedes the mechanician had 
become available in Latin, thanks to Boethius. This lerter does not indicate, as has 
sometimes been supposed, that Boechius translated Prolemy's Almagest and the 
mechanical treatises of Archimedes. Cassiodorus was obviously impressed with 
Bocthius’ talents and was confusing expressed intentions with actual accomplish- 
iments. Lastly there are two letters of Gesbert (Nos. 8 and 130 [Migne, PL, CLXII, 
cols, 203, 2331): in the first, he refers to 4 Bobbio manuscript containing eight 
books of Boethins De astrologi; in the second, be asks « monk at Bobbio to make 
copies of M. Manlius De astroiogia, Victorinas De rhetorica, and Demosthenes 
Opbebalyricus. Manlius has generally been identified as Manlius Boethius, and is 
so taken by a recent translator (Harriet Pratt Lattin, The Letters of Gerbert, p. 
169); bue R. Elis ed, Noctes Manilignse (Oxford, 1891], pp. 229-30) and A. E. 
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scholars continue to credit them, and one scholar recently took the 
trouble to point out the discrepancies between Martianus and 
Prolemy:? 

‘Astronomy’s discourse, which occupies only thirty-nine pages in 
the Teubner edition by Dick, is a fragment that breaks off abruptly. 
‘The extant portion takes up all the conventional topics of an ars 
astronomiae, and the missing portion probably contained little more 
than a closing setting scene, such as is found in all the other discipline 
books. As Book VIII stands, itis the shortest book in the entire work. 
tis also the best of Martinus’ quadrivium books and, considering its 
small compass, the best-proportioned and most satisfactory treatise on 
astronomy in the extant Latin literature before the Greco-Arabic 
revival. We can understand its eminence among manuals of the mathe- 
matical disciplines if we note that astronomy was the most highly 
developed of the Greek sciences* and if we accept the surmise, sug- 


Housman (ed, M. Meniii Artronomicon liber primus, pp. kxix, lexi) identify him 
5 Manilius, author of the Astronomica (e. ad. 15), poem on astrology; and 
H, W, Garrod (ed, Manilii Astronomicon liber Il, pp. lic-txi) inclines t0 agree. 
Leonardi (“Nuove voei poetiche,” pp. 162-63), thinks thac che work on astrology 
‘referred to in Gerbert’s Letter 8 was by Manilins and that Gerbere mistook it for 
a work by Boethius. More recently B. L. Ullman (p. 278) found all three works 
referred to in Letter 130 listed successively in the tenth-century Bobbio catalogue 
(Becker, No. 33) and he examined the manuscript containing the astronomical 
work attributed to Boethius. He found that about one-fifth of the manuscripe 
devoted to an ars geometriae, another fifth to gromatic excerpts, and almost h 
to astrological material. This manuscript he took to be the copy requested by 
Gerbert in Letter 130, and a copy of the manuscript of Boethius De astrologie in 
cighe books, described by Gerbere in Letter 8. The reference to eight books has 
always puzzled scholars and led some to conclude that Bocthius’ work was @ 
Jong one, but Ullman points out that the ars geomerie alone occupies five books. 
Unfortunately Professor Ullman either did not have an opporcunicy or did nor 
see fit-to examine the astrological portion of the manuscripe to determine the 
Manilian, Boethian, or Prolemaic character of its contents. 

7 See above, p. 141, 0. 50. 

* Derek J. de Solla Price, Science Since Babylon, pp. 6-8, assigns a unique im- 
portance to Greck mathematical planetary theory and says that ‘in all the 
branches of science in all the other caitures there is nothing to match this early 
arrival of a refined and advanced corpus of entirely mathematical explanation of 
nature.” 
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gested earlier,’ that the professional character of Martianus’ treatise 
reflects 2 sound and well-preserved Greek tradition which may stem 
from a Varronian handbook derived from Posidonius. 

Moreover, Book VIII was the most popular of Martianus’ quadriv- 
jum books in the Middle Age! and established its author as one of 
the leading authorities on astronomy. Martianus’ principal rivals, Cal- 
cidius and Macrobius, were popular largely because they expounded 
‘Neoplatonic cosmography. Calcidius’ astronomy was too abstruse to 
be appreciated before the late Middle Ages. His lengthy section on 
astronomy in his commentary on Plato's Timaeus is a technical treat- 
ment involving mathematics that would not have been comprehensible 
to Marcianus; for, as T. H, Martin discovered in 1849," it is actually 
a largely free, occasionally literal, translation of part of a Timacus 
‘commentary compiled by Theon of Smyrna.!* The cosmographical 
section of Macrobius’ Commentary, like Martianus’ Book VIII, was 
circulated as a separate treatise on astronomy. Its popularity may be 
ascribed to its simplicity and clarity of exposition and to its overtones 
of Neoplatonic fervor. 

Ic is noc surprising that Book VIII has been of greatest interest to 
historians of science. As we shall see, their interest has been stimulated 
by Copernicus, who singles out Martianus to bestow lavish praise upon, 
him for propounding a theory of heliocentric orbits for Venus and 
Mercury—though Copernicus was aware, as he says, that other Latin 
writers held the same view.# The theory, on good authority ascribed 
to Heraclides of Pontus (c. 340 2.c), became a regular feature of 
popular handbooks in antiquity. Copernicus could have referred to a 
fuller account of Heraclides’ theory. In fact he was also aware that 
Aristarchus of Samos (c. 260 n.c.) went a step further than Heraclides 


See above, pp. §1-5%. 
See above, p. 71 

1 Theonis Smyrnaet Platonici liber de astronomia, ed. T. H. Martin Pati, 
1849), ps 18. 

TPB. ile, "De Ades Petipnce in Pais Timaeam commenti” Rbel 
nischer Museum, new sex., XXVI (:871), 581-85, argues cogently that Caleidiue 
translated from Adrastus’ commentary, not Theoo's. If Hiller's argument is valid 
and most scholars accepe it~Theon becomes a plagiarist, since his text is so close 
+0 Caleidius. 

4 Copernicus De revolutionibus orbitom coclestum 1.10. 
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to propound heliocentric orbits for all the planets, including the earth, 
and make the moon a satellite of the earth.*# 

‘Astronomy continues her grandiloquent exordium: The universe is 
spherical in shape, composed of four, and only four, elements (ex 
quattuor elementis isdem totis). The earth is stationary, at the center 
and bottom of the universe.!* The softness of rarefied bodies is sur- 
rounded by its very condensations'* into certain set paths and inter~ 
vals of circles (subtilizem corporum teneritudinem suis coactibus cir- 
cumdatam in quasdam sectas vias et circulorum intercapedines). The 
natures of these bodies, coalescing by their own surgings, are diffused 
the entire way round in globular belts and circles (suis fluctibus ad- 
bacrentes natures undiquesecus globoso ambitu orbibusque diffundi) 

«If every belt of the encompassing substances is found to be homo- 
geneous, no circles can waver from their ethereal tracts (si igitur sui 


__ This appears co have been deliberately suppressed by Copernicus. A footnote 
in the scholarly Thora edition, which commemorated the fourth centenary of 
Copernicus’ birth (Nicolai Copernici Tborunensis De revolutionibus orb coe- 
lestiwm Hori V1 (Thorn, 1873], ps 34), contains a matement deleted by Coper- 
nicws from the final draft of his manuscript: Credibile est birce sind Housque 
<ausis Philolewn mobilratem terrae sensisse, quod etiam nonnalli Aristarchuem 
‘Samitar ferunt in cadem fuisse sententia. Then in the dedicatory Preface, in which 
hie tells of his search through the classical literature for precarsory statements of 
hliocentricism, he quotes passage from (pseudo-] Plutarch about the views of 
Heraclides and Eephanrus but omits to mention the clear statement a few pages 
carlier about the heliocentric views of Aristarchus. See Heath, Arinarchus, p. 
301, who credits Gomperz with pointing out the foomote in the Thorn edition; 
tad Angus Armitage, Copernican: The Founder of Modern Asronom Qodon, 
1938), pp. 87-90. Rudolf von Erhardt and Erika von Esharde-Siebold (Iss, XXXII 
ipg2], $99-600) argued the almosc certain acquaintance of Copernicus with 
Archimedes’ Arenerius, the work that contains the most authoritative and best 
account of Aristarchus’ theory. On the deletion by Copernicus of the passage 
about Aristarchus see T. W. Africa, “Copernicus’ Relation to Aristarchus and 
Pythagoras,” Isis, LIT (1961), 406-7. 

"© Ever since Arisotle (De caelo 2. 13-14) set forth his doctrines and proofs of 
the natural places of the four elements—earth, being the heaviest of the four ele- 
‘ments, is at the bottom of the universe, and objects falling from all directions 
‘upon the earth’s surface fall toward the ceater—che notion that the earth was a€ 


f. - ‘Macrobias Commentary 1.23. 1. 
4 The meaning given to cosctibus by the TLL. 
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similis ommis circumagentiuom naturarum ambitus reperitur, milli pos- 
sunt aetherium tractum circuli variare). When we use the word 
“circles,” we do not intend to convey a notion of corporeal demarca- 
tions of a fluid substance; we are merely illustrating the risings and 
settings of planetary bodies as they appear to us (nos igitur circulos 
non ita dicemus, ut liquentis naturae discrimina corpulenta finganus, 
sed ut ascensus descensusque ad nos errantium demonstremus [814- 
351). 

Astronomy is piqued by mere mortals who try to represent the 
celestial axis and poles on an armillary sphere.'” The poles, she ex- 
plains, protrude from the hollows of the perforated outer sphere, and 
openings and pivots have to be imagined—something that you may be 
sure could not happen in a rarefied and supramundane atmosphere 
(cum poli velut perforatae exterioris sphaerae cavernis emineant, et 
hiatus quidem cardinesque fingantur, quod utique subtilibus aethereis- 
que accidere non potuisse compertum). Heer reference to axis, poles, 
and celestial circles must be understood in a theoretical sense, as dis- 
tinetions applied not to transitory conditions of the heavens but to 
calculations of intervals (sicubi igitur intelligentiae edissertandique 
Proposito vel axem vel polos vel circulos perbibebo, ideali quadam 
prudentia, non diversitate caeli discreta, sed spatiorum rationibus [815- 
161). 

Such is the flamboyant jargon of Martianus’ bridesmaids, of some 
interest to philologists but of none to historians of science. The 
audience duly awed, Martianus is now ready to present sober hand- 
book materials. The opening is a conventional one, listing and defining 
celestial parallels and circles."* There are in all ten great circles, five of 
them called “parallels,” or by Latin writers, “equidistants.” First he 
defines the parallels, which gird the sky latitudinally; then the colures, 
which are longitudinal; then the oblique circles (zodiac and Milky 
Way); and lastly the horizon. (817-26) 


+ Varro points to another limitation in the use of armillary spheres in a pas- 
sage quoted by Aulus Gellias (dssic Nights 3. 10. 3). There is verbal similarity 
here, and either Varro or Gelius probably inspired Marianas’ thought. 

4 CE, Theon (ed. Hiller), pp. 139-35; Cleomedes 1. 2. jeminus 5; Cal- 
ids 65-68; Macrobius Commentary t. 15. 13-18; lidore 3. 44-4. 
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His definitions of the parallels are standard ones:!* The parallels 
have the same poles as the universe. The arctic circle, at its lowest 
point, just grazes the northern horizon, the constellations within it 
always being visible; the antarctic circle, at its highest point, grazes 
the southern horizon, the constellations within it always invisible. Our 
reasoning powers indicate it to be of the same extent as the arctic 
circle. The two tropics mark the northern and southern limits reached 
by the sun at the summer and winter solstices. The celestial equator, 
equidistant between the tropics, marks the equal length of day and 
night. (817-22) 

The two colures are longitudinal celestial circles, passing through 
the poles at right angles to each other and cutting the girth of the 
universe into four equal segments. Some authorities prefer to trace 
them by beginning at the north or south pole, Martianus says he 
prefers to follow the authority of Hipparchus, who traces them from 
the equinoctial and solstitial points in the ecliptic, precisely at the 
eighth degree of Aries and Cancer. (823-24) 

‘Of the two oblique circles the zodiac is tangent to the celestial 
tropics of Cancer and Capricorn; it bisects the celestial equator, but 
the angles of intersection are not equal. It is marked off into twelve 
segments and furnishes a path for the sun, the moon, and the five 
planets." (825) Regarding the Milky Way Martianus naively remarks 
that it plainly has a much greater girth than the other celestial circles, 
since it rises on the borders of the arctic circle and sets on the horizon 
of the antarctic circle, and appears to traverse nearly the entire celes- 
tial sphere, He scorns those writers who refuse to include it among 


1 ‘The correspondences with Geminus (5. 1-9) are close. Cf. Theon (ed. Hiller), 
Pp. 129-30; Cleomedes 1. 3. 11-13; Macrobius Commentary &. 15. (3. 

% Cf. Geminas s. 49-50. Theon (ed. Hiller), p. 132, says that according to some 
‘writers the meridian is called a coture. Macrobius (1. 1s. 14) has the colures inter- 
sect at the north pole and cut the zodiac at the solsitial and equinoctial points, 
but he does not believe that they extend to che south pole. The tradition assigning 
to Hipparchus the location of the vernal point at Aries 8° may have been correct. 
Oxo Neugebauer, The Exact Sciences in Antiquity, p. 188, points out that the 
‘use of Aries 8° as the vernal point appeared in Greece about the time of Hip- 
parchus. Eudonus and earlier writers used Aries 15°. 

% CE. Geminus 5. 51-535 Theon (ed. Hiller), p. 130; Cleomedes 1. 14. 18; Ma- 
‘crobins Conementary 1.15. 812. 
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the celestial circles, The celestial horizon, the demarcation of the 
upper and lower worlds, concludes Martianus’ lise of celestial circles. 
(826) 

‘Astronomy relates that she herself has drawn the celestial circles in 
the sky with her compasses. She has set a brilliant star at the celestial 
pole and about it has drawn the arctic circle, tracing it from the head 
of Draco through the right foot of Hercules, the middle of the breast 
of Cepheus, the front paws of Ursa Major, and back to Draco's head.* 
(827) ‘The classical Greek astronomers understood that the location 
of the arctic circle would vary with the latitude of the observer; 
Geminus points out that a circle traced through the front paws of 
Ursa Major applies to observers on the island of Rhodes: 

Again setting a compass point on the polestar she has traced the 
summer tropic through the eighth degree of Cancer, the chest and 
belly of Leo, the shoulders of Serpentarius, the head of Cygnus, the 
hoofs of Equus, the right hand of Andromeda, the left shin and left 
shoulder of Perscus, the knees of Auriga, the head of Gemini and 
back to the eighth degree of Cancer.* (828) 

‘The celestial equator, equidistant from the poles, is traced from the 
eighth degree of Aries, co the retracted hoof of Taurus, thence to the 
belt of Orion, through the elevated coil of Hydra, through Crater and 
Corvus to the eighth degree of Libra; then it passes to the knees of 


% Handbook authors do not agree in their lits of celestial circles. Some count 
cleven circles, some ten, and some fewer than ten. Theon and Cleomedes omit 
the Milky Way. Geminus (5, 11) inclades it, ealling it the only visible circle, che 
others being theoretical. Macrobius (x. 15. 2-7) gives the Milky Way the most 
elaborate treatment because ic is the meeting place in heaven for deserving souls 
in The Dream of Scipio. Martians omits the meridian from his list. 

© Cf, Theon (ed. Hiller), p. 130. Geminus (5. 56) distinguishes between the 
theoretical and visible horizons. Macrobius (Commentary 1. 15. 17-18) ineptly in 
cludes the visible horizon in his lise of celestial circles and omits the theoretical 
horizon, 

% Most handbook authors do not trace the celestial circles through the con- 
stellations. However, Aratus’ Phaenomens, the bible of popular astronomy, does 
trace the two tropics and the celestial equator in this way. 

% Geminus s. 3. Gemiaus and his teacher Posidonius lived in Rhodes. 

% Marianas’ tracing of the Tropic of Cancer is the same as that found in 
Aravus 480-96. 
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Serpentarius, through Aquila to the head of Pegasus, and back to the 
eighth degree of Aries.” (829) 

“The winter tropic begins at the eighth degree of Capricorn, passes 
through the feet of Aquarius and the end of the tail of Cetus, thence 
to Lepus and the front paws of Canis Major; it goes through Argo 
and the back of Centaurus to the sting of Scorpio, then through the 
extremity of Sagittarius’ bow, and back to the eighth degree of Capri- 
comm Beyond the winter tropic is the celestial antarctic circle, 
Astronomy says she can trace this through its constellations, too, for 
no part of the heavens is unfamiliar to her; however, she prefers not 
to disclose phenomena that are not verifiable by observers in the 
northern hemisphere. (830-31) 

‘Tracing the colures through the constellations is less common, be- 
cause they pass beneath the horizon in the southern hemisphere, The 
equinoctial colure begins at the equinoctial point, the eighth degree 
of Aries, grazes the far angle of Triangulum, touches the top of 
Perseus’ head and his right arm, and cuts through his hand; crossing 
the arctic circle to the celestial north pole, it then passes through the 
tail of Draco to the left side of Bodtes, on co Arcturus, to the right 
and left feet of Virgo, to the eighth degree of Libra; next it goes to 
the right hand of Centaurus, and, not far from the place where it 
touches the left hoof of Centaurus, it disappears from sight, to emerge 
again below Cetus; it then passes through his body and head and 
returns to the eighth degree of Aries (832) 

The tropical colure originates at the eighth degree of Cancer, passes 
to the left front paw of Ursa Major, through his chest and neck, and 
crosses the celestial north pole; from here it goes through the hind 
parts of Ursa Minor, on through Draco and the left wing and neck of 
‘Cygnus, to touch the tip of Sagicta and the beak of Aquila; from this 
point it descends to the eighth degree of Capricorn and shortly 
plunges from view; it rises again below Argo, cuts through the rudder 


 Martianus’ cracing of the celestial equator generally conforms with that of 
Hyginus (Astronomica 4. 3) and almost exactly corresponds to that of Aratus 
Phsenomena s1t-24. Aratus, however, says that the circle “has no share in Aquila” 
% The tracing here corresponds to that of Aratus sor-6 and Hyginus 4. 4 

* Manes (lenosoeia 1 fay) ‘doo traces ce colar, be wht Hole ot- 
respondence to Martianus tracing. 
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and upright stern, and returns to the eighth degree of Cancer.» (833) 

‘The cwo oblique circles have breadth. The zodiac is a belt 12° 
wide. Longitudinally it is divided into twelve segments (signs), each 
430° in extent. Of the planets the sun (sof) is the only (solus) body to 
be borne in a course along the middle line (ecliptic) of this belt.* 
Twelve very conspicuous constellations lie within the zodiac. The 
other oblique circle, the Milky Way, is apprehensible by the eye as 
well as by the reason, Its breadth in many places diminishes below the 
normal width, but this loss is compensated by the great expanse in 
the stretch between Cassiopeia and the sting of Scorpio. The last 
circle, the horizon, cannot be traced through the constellations, be- 
‘cause it always changes with the rotation of the celestial sphere. 
(834-36) 

‘Apparently full of pride at her accomplishment of drawing the 
celestial circles, Astronomy now undertakes to fix the location of the 
five celestial parallels. Her bombast makes the matter—simple as i is 
when treated by other handbook authors—almost unintelligible: 

Now itis appropriate to explain what interval of distance or space has been ad- 
mitted berween the celestial circles by nature's intervention (quid interstitii vel 
spatii intercapedo naturalis imamiserit). Becween the arctic circle, which I have cut 
back in eight spaces, and the summer tropic, there is as much difference in space 
as between # and 6. Similar interjacene areas are contained in similar spaces (dem 
interiectus spats similibus continerur) ; chus ic follows that one belt is larger chan 
the other by one and a third times. Another intervening distance, between the 
summer tropic and the equator, is smaller than the belt above ir as is the ratio 
of 4 to 6. The intervals of circles are reversed in the southern hemisphere [837]. 

‘What she is trying co say is that if a meridian circle is cut into 72 
intervals~or a half circle, from north pole to south pole, into 36—the 
arctic circle is located 8 intervals from the pole, the Tropic of Cancer 


% Again thete is little correspondence to the tracing of Manilins 1. 618-30 

% The accepted modern figure is 16°. 

% In placing sof and solus together, Martianus is assuming an etymological 
connection. Varro (De lingua latins s. 68) and Cicero (De natura deorum 2. 68) 
derive sol from solus, and for other classical parallels see the nove in the Pease 
edition of Cicero's work. 

% Geminus (5. 65) says that it was because of the variations in breadth that 
‘many astronomers do not include this circle on their celestial globes. 

+* Geminus (s. 63), in remarking upon this difficulty, observes that the horizon 
‘can be represented by the stand which supports a globe. 
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6 intervals below that, and the equator 4 intervals below the tropic, 
with corresponding intervals marking the location of the corresponding 
parallels in the southern hemisphere.* 

Icis now time for Astronomy to introduce a catalogue of the con- 
stellations. These familiar objects, in addition to marking the location 
of the celestial circles, serve as reference points for observing plane- 
tary motions. According to custom, Martianus divides the constella- 
tions into the zodiacal constellations and those lying to the north or 
south of the zodiac. He does not see fit to lise the signs of the zodiac 
—these are too well known to need enumeration—but he does say that 
although there are twelve equal zodiacal divisions, or signs, there are 
only eleven zodiacal constellations. Scorpio occupies its own space 
with its body and the space of Libra with its claws. The sign that 
the Romans call “Libra” (the Balance) Greek writers refer to as “the 
Claws”. (839) (Astronomy’s last statement is largely but not altogether 
correct.#) 

‘Martianus counts 19 constellations north of the zodiac: Ursa Major, 
Ursa Minor, Draco, Bodtes, Corona Ariadnes, Hercules, Lyra, Cygnus, 
Cepheus, Cassiopeia, Perseus, Triangulum, Auriga, Andromeda, Pega- 
sus, Serpentarius, Delphinus, Aquila, and Sagitta. These are the con- 


+ A more widely adopted scheme, the one used by Ecatosthenes, assigned 60 
intervals to che meridian, oF jo to a half circle. The larter was divided as follows: 
6 intervals from the pole co the arctic circle; s intervals ro the summer tropic; 4 
{intervals co the equator; and corresponding intervals for the circles in the southern 
hemisphere. Cf. Geminus s. 45-46; Theon (ed. Hiller), pp. 202-3; Strabo 2. 5. 75 
Achilles TTatius Isagoge in ration 1. 26; Manilivs 1. 566-602; Macrobius Com- 
‘mentary 1. 6. 2-6 

* The Greek writers show « marked preference for the name chelei [the 
Claws}. Aracos uses this name throughout, es does Hipparchus, with the excep- 
tion of one reference (In Arati et Eudoxi Phaenomiena conmentarii 1. 3. §) t0 
sygos (the Balance). Prolemy uses chelai, but is also found using sygos (Tetra- 
biblor 4. 4). Geminns (1. 1) uses 2ygos. Servius, in a comment typical of 2 
“tearned” Latin compiler, purports to trace (ad Georgica 1. 33) the discrepancy 
in systems to the original authorities. He attributed to the Egyptians che system 
of twelve signs, to the Chaldeans that of eleven. According to Servius the Chal- 
deans took Scorpio and Libra to be one sign, not seeking equality of extent for 
all the signs bu having regard for the individoal ranges of the signs, varying 
from 20° to 40° in excent, while the Egyptians preferred co consider all as being 
30" in extent. 
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stellations recognized by Aratus, the classic authority in this field. 
Hyginus’ list (Astronomica z. 1) is similar to Martianus’ and the order 
is almost the same? Martianus disapproves of the practice of counting 
asterisms, those groups of stars resembling small animals or objects 
held or supported by the figures constituting the major constellations. 
Such star clusters as Capra (the Goat), which rests upon Auriga (the 
Charioteer), and Haedi (the Kids), which he holds in his arm, or 
Serpens, which Serpentarius grasps, or Panthera, which Centaurus 
carries, ought to be considered as parts of the more prominent con- 
stellations.* However, consistency is not a virtue of Martianus: having 
stated earlier that 35 constellations lie north or south of the zodiac, 
fhe now lists 14 southern constellations, giving a total of 33. His south- 
ern constellations are Hydra, Crater, Corvus, Procyon, Orion, Canis 
‘Major, Lepus, Eridanus, Cetus, Centaurus, Argo, Piscis Australis, 
Caclulum, and Ara, He adds that Aqua, which flows from the cup of 
‘Aquarius, and Canopus, also called Peolemaeus, are more appropriately 
considered as parts of the constellations Aquarius and Eridanus. But 
these two, one of them a single star, must be counted as constellations 
to give a correct total.” (838) 

‘Martianus’ expressed intent of excluding asterisms from his list of 


© The texts are compared in Commentariorim in Aratuan reliquiae, ed. E. 
Maass, pp. xxvii-acxix. 

® Uniformity in the ancient lists of constellations was not co be expected. The 
catalogues of some writers, like Vitruvius (De architecture 9. 4-5), are $0 confusing 
that the reader requires a chart, such as originally sccompanied the catalogue, to 
tunderstand jt. Geminas (38) counts 22 northern constellations, adding to the 
traditional lise Serpens held ia the hand of Secpencarius, Coma Berenices, and 
Equuleus, the last on the authority of Hipparchus. Prolemy (Aimagest 7. 5), 2180 
following Hipparchus, counts 21, omitting Coma Berenices as an “unformed” 
(@udgaroc) asterism. Geminas (3.12) includes the Capra and Haedi supported by 
‘Auriga among the conspicuous weather signs which he adds to his list of con- 
stellations. The article “Constellation” in the cleventh edition of the Encyclo- 
paedia Britannica presents 2 detailed hiscorical account of catalogues of the 
constellations. 

% Aratus lists 12 southern constellations, omitting Caclulam and Procyon on 
‘Marcanus lise. Ptolemy lists 15, omitting Cacluium and adding Lupus and Corona 
Australis, not listed by Marianas. Geminus has 18, including 4 not found in 
Marrianus’ list: Aqua, Corona Australis, Lapus, and “Thyrsus-Lance” (byrs0- 
Jongebos) im the hand of Centaurus. 
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constellations is in keeping with his original avowal to be brief in 
handling the disciplines. Thus he also chooses to omit the next topic 
of writers on astronomy-the assignment of the constellations or parts 
of constellations to the five zones of the sky—because he considers the 
subject too complicated. Furthermore, he observes, the limbs of several 
of the mythological figures in the sky are mutilated by the celestial 
circles, The left hand of Bodtes, for example, is assigned to the arctic 
zone, while the rest of his body is in the north temperate zone. Such 
details are disagreeable and depressing and are better left in obscurity. 
(840) 

His feigned squeamishness about mutilated figures disappears in the 
next section as he takes up the subject of which constellations or parts 
of constellations are rising or setting as each of the twelve signs of 
the zodiac is rising. This precise information came down to Martianus’ 
time in a Greco-Roman tradition, with little change, from Aravus’ 
Phaenomena (¢. 275 8.<.), 2 popular poem on the heavens which was 
designed to help readers understand astronomical allusions in poetry. 
Although it contained no mathematics and avoided technicalities, the 
poem gained for its author a reputation as a great authority, even in 
Greece;** and in the Latin world Aratus was as well known to pupils 
in astronomy as Euclid was in geometry. Martianus retains nearly 


“The correspondences berween passages in Aratus (s69-733) and Martiamus 
(641-43), even in matters of detail, are quite close, 

‘4 The only surviving work of Hipparchus, the greatest of the Greck astron- 
‘omer, is his commentary on the Phaenomen. Had it not been for Aratus’ rept- 


lines), of Germanicus Csesar (857 lines), of Avienvs (1878 lines of paraphrase), 
and of Varro of Atax (only scant fragments preserved by Servius in his com- 
‘mentary on Vergils Georgics). There ate also four extant commentaries in 
Greek, by Hipparchus, Geminus, Achilles, and Leontius. The names of twenty- 
seven commentators are known. Aratus had a strong influence upon Lucretius 
and Vergil, and Ovid (Amores 1. 15. 16) predicted that his fame would last as 
Jong as the sun and the moon. On the popularity of Aratus in Greek and Roman 
schools see Marrou, History of Education, pp. 185, 282, 434. Ox the methods of 
teaching astronomy, on the authors read in the schools, and on the prominence 
‘of Aratas 48 an authority see Hans Weinhold, Die Astronomie in der antiken 
Schule. 
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all the observational data of Aratus, Those pertaining to the rising of 
one sign will suffice as an example of the data for all twelve: 

‘When Libea is tising, the remaining portions of Pegasus and Cygnus, the head of 
Andromeda, the shoulders of Cepheus, Cerus, and the meanders in the river Eri- 
anus are setting. Ac the same time half of Corona, the right foot of Hercules, 
Bodtes, all of Hydra except the end of the tail, and the equine part of Centaurus 
ate rising (342). 

The last set of observations, relating to Gemini’s rising, was rejected 
by Denys Petan as an inept gloss; and Dick omits it from the text of 
his edition, although it appears in full in Aratus’ text, 

‘The section that follows (844-45) contains some very interesting 
astronomical data, a scheme of rising times that is quite rare in ancient 
astronomical literature, Surprisingly for Martianus, the rising times are 
correct for the latitude implied by a statement he makes in the follow- 
ing section (846): that the longest day has 14 hours, 10 minutes, of 
daylight; and the shortest night, 9 hours, 50 minutes, of darkness. 
“These observations hold true for a latitude north of Alexandria (14 
hours) and south of Rhodes (14!/s hours); they do not refer to Baby- 
Jon, whose longest day was always reckoned as 14 hours, 24 minutes. 
Martianus chen explains why differen amounts of time are required 
for the rising and setting of zodiacal signs. 


4 Seo p. 44 apparatus. Cf. Aratas 724-31. 

4 T am indebted to Otto Neugebauer for pointing this out to me. At first 
Professor Neugebauer thought that Martianus might have compated the rising. 
times himself or chae he relied upon the observations of some North African 
astronomer. But the role of an observer of investigator in the interests of acco- 
racy would be unthinkable for Martisnus. He bas no instincts for accuracy or 
consistency, and be mast have gotten the data from some handbook tradition. 
Elsewhere he gives discrepant figures (13 and 12%/) for the hours of daylight st 
‘Merof ar the summer solstice, and he gives the same number of hours of daylight 
for Syene and Alexandria, though there is actually a difference of half an hour. 
Professor Neugebauer now thinks that no direct observation was involved here 
and that the ofiginator of this scheme obtained the rising times by arithmetical 
interpolation. He characterizes the scheme as a botehed-up System B and informs 
ime that the only other example of this scheme of rising times known to him is 
found in Cetalogus Codicuen Astrologorum Greecorsen, Vol. XII Brussels, 1936), 
pp. 123-39. On System B see Neugebauer, pp. 158-60, 183-84. Leonardi ‘T codici” 
1950], p. 482) points out that this passage (844-45) was one of two from Book 
‘VIII that were excerpted in fifteenth-centory codices. 
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Constellations that rise transversely and set vertically have swifter risings than 
settings; conversely, those that rise vertically and set transversely have slower 
risings than settings Cancer rises vertically and sets at an inclination, even 
though ir has only a slight curvacure in Capricorn. Cancer rises in 24/» hours and 
secs in 1!/a hours. Here che difference is minimal. Leo rises in fs hours and sets 
in 1%fs hours. Vis in 2% hours and sets in r'/s hours. The same holds for 
Libra. But Scorpio’s rising time is less [than Virgo's] and the duration of ies set- 
‘ting is greater; it rises in 24/s hours and sets in 1*/s hours. Sagitearius rises in 24/se 
hours and sets in 1/2 hours (844). 

This is followed by the rising and secting times of the signs that rise 
transversely and set vertically. These anomalies he says, explain the 
inequalities in the duration of days and nights. As the sun moves into 
the signs that rise slowly, the days grow longer; when it enters the 
signs that rise quickly, che nights become longer. 

Martianus notes that his readers may wonder how days and nights 
can vary in duration when all zodiacal signs extend over an equal 
amount of space and when, at all times, day and night, there are six 
signs above the horizon. There is no need for wonderment, he assures 
us. The observations are correct, and the equality of extent of the 
zodiacal signs is proved by measurements requiring the use of many 
clepsydras.#* Although the signs consume varying amounts of time 
in their risings and settings, the sum is always the same if the rising 
and the setting of each of the signs are added together.” (846-47) 

‘After these reassurances Martianus is ready to tackle another, more 
perplexing problem, and he speaks as if he were the first to find a 
solution. Once again, if the signs occupy equal amounts of space 
and the sun moves at a uniform velocity, how is it that thirty-two 
days elapse during the sun's course in Gemini and twenty-eight days 


Cf. Geminus 7. 10-12; Cleomedes 1. 6.31. 

 Mactobivs (Commentary 1. 21. 11-13) describes in detail the procedure of 
‘measuring the extent of the zodiacal signs by using clepsydres. In Geminus (1. 4) 
the division of the zodiac into twelve equal segments was demonstrated with a 
dioptea. Martianus later (860) mentions the use of clepsydras to measure planetary 
orbits. 


# Geminus (7. 9-17) raises the same question and also points to the balancing 
of the pairs. He correedly sreributes che difference to the obliquity of the ecliptic. 

“This is characteristic of the Latin compilers. Cf. Macrobius’ braggart tone 
when be pretends to refute Eratosthenes and Posidonius (Commentary 1. 20. 10) 
and Aristotle Gbid. 2. 15-16). 
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in Sagittarius, with a varying duration of days in the other signs? Here 
his explanation is better, though his boastful tticude is amusing, if not 
ludicrous. Up till now all men have supposed, the carth being at the 
center of the universe and the celestial sphere, that it is also at the 
center of the sun's orbit. This is obviously not true. The earth is not 
at the center of the sun’s orbit, but is eccentric to it.” The obliquicy: 
of the ecliptic causes the sun, which moves along it, to be depressed 
or elevated in alternation, depending upon its juxtaposition with the 
signs, Cancer and Gemini are elevated in the “steeper” regions of the 
sky, and Sagittarius and Capricorn are depressed, as they verge away. 
(848-49) 

‘Martianus now comes to the planets and their motions; this subject 
is usually found last in the handbooks and occupies him for the re- 
mainder of Book VIII. The planets, he tells us, are seven in number. 
‘They require special attention because, whereas all heavenly bodies 
are swept along with the diurnal rotation of che celestial sphere, the 
planets have in addition their own motion in a reverse direction. The 
sun and the moon have been given countless names by the races of 
mankind. The other five planets are known by their mythological 
names and by the descriptive names given to them by the Greeks: 
Saturn, the “Shiner” (Phacnon); Jupiter, the “Blazer” (Phaethon) ; 
Mars, the “Fiery” one (Pyroeis); Venus, the “Light-bringer” (Phos- 
phoros); and Mercury, the “Twinkler” (Stilbon).s These planets re- 
quite varying amounts of time to make up the distance that they are 
catried backward in a single diurnal rotation of the sky: the moon a 
month; the sun a year; Saturn, the outermost, thirty years; and the 
intervening planets periods of time proportional to the distances they 
traverse in their orbits. (851-52) All seven planets are observed moving 


 Geminus (t. 31-35) and Theon (ed. Hiller, pp. 152-57) give the same ex- 
planation for the snomaly. 

% Mactobius (Commentary 1. 6. 1) and Cleomedes (2. 5. 113) speak of the 
“seeeper” ascents of the san in Gemini. 

% The descriptive names, originated by the Greek astronomers, did not gain 
Popularity, as Klibansky, Panofsky, and Saxl (p. 137) observe. The Romans did 
‘not attempt to translate these names. Cicero (De natura deoruom 2. 52-53), like 
‘Martians, uses the Greek forms; for other occurrences in classical literature see 
the notes in the Pease edition, I, 672-76. 
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coward the eastern horizon, yet their retrogressions are not directly 
counter to the direction of the diurnal rotation of the celestial sphere. 
This is fortunate for us, for the universe could not endure a contrary 
motion of its parts. (852-53) 

Ieis the Peripatetics, according to Martianus, who refuse to believe 
in a countermotion of the planets; they believe that the planets are 
merely outdistanced, some greatly, some scarcely, by the swiftly 
moving celestial sphere. They are mistaken, however, and Martianus 
will refute them. It is not a question of swiftness or slowness ot of 
motions over great or small distances. The motions of the planets must 
be considered individually; they will then be seen to be independent, 
They all differ in the times and circumstances of their periods. Five 
of the planets experience stations and retrogradations, but the sun and 
the moon are propelled in a steady course. These two luminous 
bodies eclipse each other in turn; the other five are never eclipsed.** 
‘The three superior planets, along with che sun and the moon, have 
their orbits about the earth; Venus and Mercury, however, go about 
the sun. All seven planets make daily changes in their positions and 
orbits; no planet rises from the same position from which it rose on 
the previous day. The earth is eccentric to the orbits of all the planets, 
(853-55) 

The sun, in moving from the summer tropic to the winter tropic, 
describes 183 circles across the sky; in moving back to the summer 
tropic it courses over the same circles. Mars, moreover, describes twice 
as many, Jupiter twelve times as many, and Saturn twenty-eight times 
as many, circles as the son. These circles are referred to as parallels 
Here follows Martians’ unequivocal statement about the heliocentric 


% Geminus (12. 19-23) attributes the lag theory to “many philosophers” and 
refutes it by pointing oue chat the fixed stars move in parallel courses and the 
planets, if they were merely being outdistanced, would stay in parallel courses. 
Instead the planers move obliquely across the zodiac, the moon going actoss its 
entire breadth. The seations and retrogradarions of some planets are further proof 
of independent motion. 

' Ie is surprising that lide or no mention of the occultation of planets is 
found in the popular handbook literature. Aristodle (De eaelo 2. 2p2a) reports an 
‘eclipse of Mars by the moon. 

€ Gemimus (g. 12) states that there are 18: solar parallels between the tropics, 
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mations of Venus and Mercury, for which Copernicus expressed great 
admiration 

‘Venus and Mercury, although they have daily risings and settings, do not travel 
about the earth at all; rather they encircle the sun in wider revolutions. The 
center of their orbits it set in the sun. As a resale they are sometimes above the 
sun; more often they are beneath it, in a closer approximation to the eart.! 
‘Venus’ greatest elongation from the sun is one and a half signs.” When both 
planets have a position above che sun, Mercury is closer to the earth; when they 
are below the sun, Venus is closer, inasmuch as i has a broader and more sweep- 
ing orbic [857]. 

Ie is curious that the ancient writers who report Heraclides’ theory 
of the heliocentric orbits of Venus and Mercury generally assign a 
fixed order to the planets, although a fixed order is irreconcilable with 
geoheliocentric motions. Sometimes they deal with both matters in 
succession, and occasionally they remark about the problems involved 
in reconciling the two theories. Calcidius attributes the order moon, 
Mercury, Venus, sun, to the Pythagoreans; and the order moon, sun, 
Mercury, Venus, to Eratosthenes. Later he expounds the Heraclidean 
theory, ascribing it to Heraclides by name.** Vitruvius gives the order 
a5 moon, Mercury, Venus, sun, and immediately thereafter vaguely 
describes the motions of Venus and Mercury as “wreathed about the 
rays of the sun, their center, as it were, themselves making stations 
and retrogradations."® Macrobius discourses learnedly and at length 


See n. 13 above, 

Mercury and Venus are half of the time above, half of the time below, the 
sun, On the earth side of the sun, these planets are more conspicuous, and this 
appears to be the cause of Martianus’ confusion, Macrobius (Comamentary 1.19. 7) 
remarks on this very phenomenon. 

© Or 4s*. Later (882) he says 46°. The text is corrupt here, and there may 
hhave been a lacuna of a sctibal error. It is unlikely chat Martians would have 
been guilty of so gross an error as to assign a maximum elongation of 45° to 
Mercury as well as to Venus, as Dick’s text (451. 1-2) reads. In section 88 Mar- 
tianus gives a maximam elongation of 22° to Mercury. 

* On Martianus’ and other reporters’ statements about this theory, which was 
attributed in antiquity to Heraclides of Pontus, see Heath, Aristarcbus, pp. 255- 
64, Pierre Dubem (IIL, 44-162) stresses the importance of these reports in keeping 
heliocentric views alive in the Middle Ages and traces the course of the theory in 
the medieval period. 

© Calcidins 72-73, 110. 

© De architectura 9. t. $6. 
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about the two orders. He calls the one placing the sun second the 
“Egyptian” order, the other he calls the “Chaldean” order; and he 
explains the reason for the division of opinion. He then goes on to 
give an even vaguer statement than Vitruvius about the circles of 
‘Venus and Mercury about the sun. Theon of Smyma discusses rival 
views which place Mercury and Venus above or below the sun, 
changing the positions of Mercury and Venus with respect to each 
other, and later presents two epicyclic systems to explain the motions 
of Mercury and Venus, the second being like that attributed to 
Heraclides by Caleidius.* Even Ptolemy deals with the rival theories 
regarding their positions and the causes of the confusion, at the open- 
ing of Book IX of his Almagest. Ptolemy preferred the older view 
that placed them both beneath the sun at all times. Modern historians 
of astronomy have expressed surprise that Ptolemy did not see that 
the rival theories could be reconciled by abandoning his separate epi- 
cycles for Venus and Mercury and by making the sun the center of 
both their orbits, as Heraclides did. 

We should not be surprised, then, to find that, immediately after 
Martians has described the heliocentric orbits of Venus and Mercury 
as alternately above and below the sun, he deals with the rival views 
of authorities who maintained a fixed order of the planets. Martianus, 
unlike the others, does not indicate a preference. (858) 

Astronomy now tells the wedding guests that she is going to caleu- 
late the size of the orbits of all the planets, “an undertaking that 
astronomers consider a difficult one." Once again Martianus reminds 
us of the bridesmaid’s presence when he is about to depart from the 
standard handbook topics. Astronomy begins with the premise that the 
earth's circumference is 406,o10 stadia, This figure, she says, was 


Commentary 1. 19. 1-6; te. Seahl, pp. 162-64. 
‘Theon, ed. Hiller, pp. t4o-s3, 186-87. 

® Sec J.B. J. Delambre, Histoire de Pastronomie ancienne, I (Pati, 1817), 265; 
and Dreyer, History of Astronomy, p. 201. 

Only Ptolemy attempted these calculations, but Martianus would not have 
known that. See Bemard R. Goldstein, “The Arabic Version of Prolemy’s 
Planetary Hypotheses.” Transactions of the American Pbilosopbical Society, Vol. 
LVI, pe. 4 (1967), pp. 5-12. Macrobins (Commentary 1.20. 9-21), like Maftianns, 
departs from handbook materials to explain the amazing procedures used by “the 
Egyptians” to ascertain the dimensions of the sun's orbit and orb. 
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offered by her sister Geometry and has been approved by Eratos- 
thenes and Archimedes. We recall, however, that earlier Geometry 
correctly reported Eratotosthenes’ figure for the earth’s circumference 
as 252,000 stadia, Astronomy’s startling figure alerts us to be wary of 
the disclosures to follow. 

She continues: Infallible reckonings show that the moon's orbit is 
‘one hundred times greater than the earth’s circumference. The orbit 
is also found to be six hundred times as large as the moon itself. The 
true dimensions are ascertained by comparing the size of the moon 
with the breadth of the shadow cast on the earth when the moon lies 
directly beneath the sun during an eclipse. If the reader is not be- 
coming bored, Astronomy will explain haw she obtained these figures. 

‘When an eclipse of the sun occurs over Meroé, the entire orb is 
darkened there; but in the latitude of Rhodes, not far removed, the 
obscuration is only partial; and in the latitude of the mouth of the 
Dnieper the sun is not obstructed at all‘? Since the distance from 
Meroé to Rhodes has been correctly ascertained, in stadia, Astronomy 
has calculated that the breadth of the shadow cast by the moon is 
one-eighteenth of the earth’s circumference. (It should be pointed out 
in passing that I am making Astronomy's account plainer for modern 
readers than Martinus made it for medieval readers. His intended 
meaning would have been intelligible to those few readers who were 
familiar with the procedures described from having read about them 
in other authors.) Astronomy adds that bodies casting conical shadows 
are broader than their shadows and that thus she has determined from 
the distance between the latitudes at which the sun was partially ob- 
scured that the moon is three times as large as its shadow. Conse- 


‘The two different figares for the earth's ciscumference are perhaps the most 
astonishing of the many discrepancies in Marcianus’ work. Ic is not known who 
originated the larger figure. Aristotle (De caclo 2. 298b) reports an estimate of 
400,000 stadia, current in his day; Archimedes (Arenarius 1; Opera, ed. J. L. Hei- 
berg (Leipzig, 1913], Il, 221) suggests 3oojo00 stadia as a reasonable estimate. 

In this would-be virraoso demonstration, Astronomy is unaware that she is 
in effece comparing the moon's diameter with the earth's circumference-the disk 
of the moon with an are of the earth’s circumference. 

© Gleomedes (2. 3. 95) has the sun tocally eclipsed at the Hellespont and par~ 
tilly visible at Alexandria. 
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quently, she concludes, the moon is one-sixth as broad aé the earth. 
(859) 

‘The angular diameter of the moon is determined by comparing the 
amount of water that runs through a clepsydra during one complete 
rotation of the celestial sphere with the amount of water that runs 
through while the celestial arc occupied by the orb of the moon rises 
above the horizon. The moon’s orb is found to occupy #/eqo! of 
the complete circuit of the heavens. If the moon's angular diameter is 
Yfaoo of the circumference of the heavens, and the earth is 6 times as 
large as the moon, the moon's orbic will be 100 times as large as the 
‘earth. From this point it is a simple matter to measure the orbits of 
the other planets. Assuming that the planets travel at a uniform speed, 
the sun’s orbit is 12 times as large as the moon's. Mars’ orbit is then 
24 times, Jupiter’s 144 times, and Saturn's 336 times, as lange as the 
moon's orbit. Taking the moon's orbit to be roo times greater than 
the earth's circumference, Saturn's orbit is then 33,600 times greater 
than the circumference of the earth. (860-61) 

Martianus, returning to conventional handbook topics, now takes 
up the orbits and behavior of each of the planets separately and in 
order, beginning with the moon. The cycle of lunar phases lasts 2 
month, but the moon is always fully illuminated on the side facing 
the sun. On the thirtieth day of its cycle it reveals none of its light to 
: it is between us and the sun, and the illuminated half faces the sun. 
The reason for the changing phases is that the moon's course is to one 

There are two versions of the procedare in the manuscripts. Petau rejected 
the longer version, which consticutes the bulk of section 860 in several editions, 
‘asa gloss drawn in substance from Macrobius Commentary 1. ar. Actually 
the glos isa verbatim quotation from Remigiue’ commentary on this pasmage (ed. 
Luce It, 277). Cleomedes (1.75) gives brief scooune ofthis procedure as used 
to measure the apparent diameter of the sun; be attributes the method to the 
Egypeans, as does Macrobius. 

‘@ This amounts to an angular diameter of 36’, somewhat greater than either 
the actual figure or other ancient estimates: 


‘Cleomedes’ figure 4" 
‘Arisearchns’ figure ” 
Prolemy’s mean figure 33 20" 


Heath (Aristarchus, p. 314), citing Tannery's opinion, chinks that Martians de- 
tived his figure from Varro and that it originated in e period before Hipparchns. 
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side of us and we glimpse the illuminated portion to an increasing de- 
gree as the moon moves away from the sun. At a position opposite 
the sun, the moon appears fully illuminated to us. Martianus gives the 
Greek terms for the phases: first appearance, ménocidés [erescent- 
shaped]; at go* eastward elongation, dichotomos [half]; at 135°, 
ampbikurtos [gibbous]; and at 180°, panselénos (full moon}. The 
same names are applied in inverse order as the moon diminishes in size 
on its return course: In 24 hours the moon courses through 13° of 
its orbit. During the same interval the other planets course through 
the following portions of their orbits: Mars 4/2°; Jupiter 42°; and 
Saturn 25°. (862-64) 

‘The moon completes a cireuit of the zodiac in 27% days but re- 
quires 291/2 days? to overtake the sun, the reason being that while 
the moon is completing its orbit che sun has moved into the next sign, 
and sometimes into another sign beyond. For example, if the moon 
begins a cycle in the last degree of Libra, Scorpio, or Sagittarius, it 
does not overtake the sun again in the sign immediately following, 
but in the one after that. But because the sun tarries thirty or more 
days in diametrically opposite signs, and the moon overtakes the sun 
in 291 days, the moon will sometimes have conjunction with the 
sun twice in the same sign. The moon reaches the full phase on the 
fourteenth, the fifteenth, or, more frequently, the sixteenth day of 
its cycle; but when a greater number of days elapse in the waxing, 
there will be fewer in the waning, so that the sum of days in a cycle 
is always the same. The period of a lunar year is 354 days (twelve con- 
junctions with the sun); a solar year exceeds a lunar year by 11 days, 
the difference being made up by intercalations. (865-66) 

‘There are 12° of latitude in the belt of the zodiac, as pointed out 
above. Two planets have deviations through all 12°, one through as 
litele as 3°, and the sun deviates from the ecliptic only in Libra, where 
it is deflected 1/,° to the north of south.’ One of the planets with 


7 Cf, Geminus 9. 1 
1A sidereal period. 
® A synodic period. 
™ Geminus (9, 14) gives the earliest day as the thirteenth, the latest as the 

seventeenth. 


% Compilers of popular manuals continued 0 perpetuate this error, although 


23 Macrobius Commentary 1. 6. 55. 


194 THE QUADRIVIUM 


‘maximum deviation is the moon, which ranges 6° above or below the 
‘ecliptic. In its ascent and descent across the line of the ecliptic, it cuts 
the ecliptic at varying angles. The moon cannot return to the same posi- 
tion with respect to the sun—that is, to the same position in the same 
degree of laticude—until 235 months (nineteen years) have elapsed.” 
Fifty-five years are required for the moon to return to the same 
place on the same day of the year, in conjunction with the same fixed 
stars; and a lapse of a “great year” is required for all planets to return 
to their identical positions with respect to the fixed stars.” When the 
moon crosses the ecliptic in a northerly direction, ie is said to be in 
ascending elevation; when returning to the ecliptic from the north, in 
descending elevation; when moving in a southerly direction from the 
ecliptic, in descending declination; and when returning to the ecliptic 
from the south, in ascending declination. (867-69) 

These ascents and descents control the eclipses of the sun and the 
‘moon. If the ascending or descending moon crosses the ecliptic on the 
thirtieth day of its cycle, it lies directly beneath the sun with its entire 
body and causes an eclipse of the sun. This does not happen every 
month, because the moon is usually above or below the ecliptic on 


Hipparchus had demonstrated chat the sun does not veer from the ecliptic. The 
cerroncous observation has been attributed to Endoxus of Cnidus but may have 
originated earlier. On the error and its wide occurrence in antiquity see Heath, 
Aristarebus, pp. 198-200; Dreyer, History of Astronomy, pp. 94-95. To use this 
datum as evidence that a writer's ascronomy was pre-Hipparchan is unwarranted, 
Compilers incorporated data of early and lace vintage, as they found it, usually 
<iscegarding any inconsistencies that might be involved. 

% Although Martianus has just referred to the moon's intersections of the 
ccliptic—lmnown to astronomers as the ascending and descending lunar nodes~and 
although one complete revolution of the nodes in their westward movemteat along 
the ecliptic occurs every 184 years (approximately 18¥/s years according to Eu- 
doxus, 18% years according to Hipparchws), it appears that Martianus’ authority 
is here referring to the “Metonic cycle” of 235 lunations which was proposed in 
the fifth century nc. to bring solar and lunar years into agreement. On the 
Metonic cycle see Heath, Aristarchus, pp. 293-95. 

1 Martianus gives no figure for the duration of a great year, the estimaces of 
which vary greatly with different writers. On classical references to the magnus 
annus see the Pease edition of Cicero's De natura deorum, I, 668-69. Fot survivals 
Of the concept see “Magnus annus” in the indexes to the volumes of Thorndike's 
History of Magic and Experimental Science. 
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the thirtieth day. In like manner the moon is eclipsed when it crosses 
the ecliptic on the fifteenth day, in a position of opposition to the 
sun, The sun projects its shadow along the ecliptic and, if the moon 
reaches this line on the fifteenth day, a lunar eclipse occurs.” Eclipses 
cannot recur within six months, for the moon will not be found on 
the ecliptic twice on the fifteenth or first days of its eycles during 
that period: 

If, in recurning to the ecliptic from the north, it comes into close lateral proximity 
with the sun but does not move into an obstructing position, itis said to produce 
an approximation in transit (napd)2agiv év owv6Bq); bue if, in coming from the 
‘north, i¢ does move into conjunction and obstructs the sun, it is said wo produce 
an eclipse in northern transic (kavaBiBacw tv Bopei@ ovvdig)- If it comes from 
the south and does not move into conjunction, it produces an approximation in 
southern transit (xapdiétw tv owvb8p vorig); and if in resuring co the ecliptic 
from the south, it crosses the path of the sun, it produces an ascending eclipse 
node (dvaPipéfovea obvbemov).”* 

Martianus concludes his account of the moon’s motions by remarking 
that the vagaries of this planet confound mortals with their com- 
plexity, a statement which still holds true. (869-71) 

‘The sun, like the moon, has a twofold motion, being swept along 
in an east-west direction by the diurnal rotation of the celestial sphere 
and maintaining its proper motion obliquely along the ecliptic in an 
easterly direction. Its daily shifts in points of rising cause it to describe 
183 circles as ie ranges obliquely from the summer tropic to the winter 
tropic. In its return course from the winter tropic it describes the 
very same circles. Each circle cuts across the zodiac twice and is 
drawn through signs opposite each other: the first circle of Aries is 
also the first of Libra; the thirtieth of Aries is the thirtieth of Libra; 
the first of Taurus is the first of Scorpio, and so on. The sun traverses 
these circles, in both ascent and descent, in 3651/4 days. It is interesting 


7 CE, Geminus chaps. 10, 11; Cleomedes 2. 6, 115-21; Theon (ed. Hiller), pp. 
193-97. 

% A. Pannekoek, A History of Astronomy (London, 1961), p. 46, gives the 
reason and points out that the ancient Babylonians were aware of this fact. 

% CE. Ammianus Marcellinus Res gestae 20, 3. 4; Peolemy Almagest 6. 6; Fa- 
vonius Eulogivs De somnio Scipionis 9 (ed. van Weddingen (Brussels, 1957] 21. 
20 - 23. 4)—Van Weddingen mistakenly interprets the passage in Favonius as re- 
ferting to epieycles and eccentrics. 
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that, although the northern and southern hemispheres are of the same 
dimensions, and the signs extend equally on either side of the equator, 
the sun courses through the signs in unequal periods. It completes its 
ascending course to the summer tropic in 1851/4 days and its descend- 
ing course in 180 days* The reason for this anomaly is that the earth 
is eccentric to the sun’s orbit, which is more remote (from the earth) 
in the upper hemisphere. The sun, as it moves upward toward Cancer, 
gradually brings on warmth; we have the scorching heat of summer 
while it is in Cancer; and as it moves southward toward Capricorn, 
days become chillier, For antipodeans the seasons are reversed: summer 
when the sun is in Capricorn, winter when it is in Cancer, When the 
sun is at the equator, both temperate zones have mild weather. (872- 
7) 

The discussion of the sun’s orbit brings Martianus to the subject of 
the hours of daylight at the different “climates” or latitudes. Winter 
nights correspond exactly in length to summer days, and summer 
nights to winter days. On two days in the year the hours of daylight 
and darkness are exactly equal. The longest day has 14 equinoctial 
hours, the shortest 9,* but the hours vary according to latitude. There 
are eight climates, beginning with the one passing through Meroé, 
which is closest to the summer tropic:# North of it we come in se- 
quence upon the climates passing through Syene, Alexandria, Rhodes 


 Gemninus (1. 13-17, 31-35) says 184¥/ days elapse in the ascending course and 
‘80M in the descending; Theon (ed. Hiller), p. 153, has 187 and 1784 days. 

% Most manuscripts read movem, and this is the reading adopted by Eyssen- 
harde. Apparently some scribes were disturbed because 14 and 9 do not give « 
total of 24 and because Martianus’ statement bere is inconsistent with his remark, 
(677) that the longest day at the climate below the Rhipscan Mountains has 16 
hhours of daylight. Thus Dick adopts the emended reading of some manuscripts: 
16 hours of daylight atthe summer solstice and 8 hours at the winter solstice. But 
Martians is oot concemed about fractions of hours, so we should noc be con- 
‘cerned about a total of 23. It crops up again (877) for the Hellespont climate. 
Martianus has in mind noe the longest recorded day at the northernmost climate 
bbuc the longest day at the laticude he was referring to in section 846, when he 
said that the longest day has 14 (and a fraction) hours, and the shortest day 9 
(and 4 fraction) hours. Oa the corruptions thar commonly appear in manuscripts 
fn the handling of Roman numerals see above, p. 141. 

‘t Martians is confused here. Classical writers since Eratosthenes had placed 
‘Syene at the tropic. 
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(the fourth and middle one*), Rome and Macedonia, the Hellespont 
and Gaul, Germany and the mouth of the Dnieper, and finally through 
the region above the Sea of Azov and below the Rhipacan Moun- 
tains. (875-76) 

‘The maximum and minimum hours of daylight given by Martianus 
(877) for each of the eight latitudes are summarized here in tabular 
form 


Mazinmem and Minimum Hours of Daylight 


Meroé B u 
Syene* 4 10 
Alexandria 4 10 
Rhodes* 4 9 
Rome 5 9 
Hellespone* 15 8 
Dnieper 6 8 
Rhipaean Mes, 6 8 


* Hipparches’ figures for Syene, Rhodes, and the 

Hellespont (ie, Poneus) were given to the half 
hour, according to Strabo: Syene, 134; Rhodes, 
14s; the Hellespont, 15/1 (Strabo 2. 5. 36, 39, and 
41, respectively). Honigmann believes that Diabel- 
lespontu is 2 corruption of dis merou Pontow, 


A middle climate among eight is of course impossible. In the classical scheme 
of Eratosthenes and Hipparchus, Rhodes marked the middle and principal latitude 
‘of the seven climates. Martianns added an eighth climate, below the Rhipacan 
Mountains; hence his confusion. 

We have to depend mainly upon Strabo (s. . 35-42) for information about 
the establishment of the principal climates. Strabo's report is not clear or con- 
sistent because of his penchant for criticizing his authorities. He informs us that 
Hipparchus adopted the principal climates of Exatosthenes and recorded the hours 
‘of daylight for each, which vary by half hours in duration. E. Honigmann's Die 
sieben Klimeta is x careful scady of the ancient references to the climates. See also 
Bunbury, Il, 4-14. 

‘ Honigmann (pp. 50-53), believes that Martiaaus’ scheme of climates stems 
from Varro, for, unlike Pliny, Martianus uses the Greek word for climates and 
gives Greek designations to them, even to the one through Rome (6.4 Foun ). He 
‘notes that the old Eratosthenean Klima VI, through the middle of Pontus, has 
been removed, and Klima V, through the Hellespont, chen becomes VI, making 
room for the climate through Rome to become V. This leads him to conclude 
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‘As one draws near the pole, days become longer and nights shorter; 
consequently it is to be assumed that there is perpetual daylight at the 
pole. Increments in the amount of daylight occur as follows: 1/12 of 
the total increase from the winter solstice to the summer solstice is 
added in the first month, Yin the second, 1/4 in the third, 1/, in the 
fourth, 1jq in the fifth, and ¥/,2 in the sixth." The reason for the 
variation is that the zodiac winds around Cancer and Capricorn but 
cuts across the equator almost directly (878). So much for the sun and 
the moon. 

Mercury and Venus have their orbits about the sun, “off to one side, 
in a certain manner,” and do not encompass the earth in their orbits. 
‘They are impelled back and forch alternately. They are observed 
rising and setting because they are swept along by the motion of the 
celestial sphere. 

Mercury requires nearly @ year to complete its orbit and moves 
through 8° of laticude, Its maximum elongation i 
get as far away as two signs from the sun, ahead or behind it. Mercury 
therefore never has acronical risings, for these occur only to planets 
that are situated diametrically opposite che sun.” Mercury's risings are 
inconspicuous and brief: one when elongation permits and the planet 
is not obliterated by the sun's brilliant rays; a second when, as it retro 


‘hat the table of climates had been revised by some Western-oriented compiler, 
possibly Posidonius or Nigidios Figuius. See also Miller, VI, 141. 

Pliny also exhibits confusion about the duration of daylight in the far north, 
He correctly reports (4-104) 24 hours of daylighe at Thole at che summer solstice, 
‘but he incorrectly reports (:. 186-87) Pytheas as stating that there are six months 
of daylight at Thule in the summer season. Geminus 6, 13-15) shows a correct 
understanding of the duration of daylighe at the pole. 

" This set of increments agrees exactly with chat of Cleomedes (1. 6. 27). 

™ Pliny gives Mercury's maximam elongation first as 22° in Roman numerals 
(2. 39), then as 23* with the numbers written out (2. 73). Theon (ed. Hiller), p. 
137, and Caleidius 70 give it as 20°. For other classical references on Mercury's 
longation and on other aspects of the plance’s behavior see the Pease edition of 
Cicero's De natura deorun, Ul, 674-76. 

‘ Theon (ed. Hiller), p. 157, explains acronical rsings in the same way. 

‘© Habitual sky-watchers may pass ¢ lifetime without being certain of having 
glimpsed Mercury. Copernicus i said never to have seen it. Observation of it is 
‘made easy when ic is in proximity to Venus, as it was during the month of 
Janvary, 1965. 
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grades in the west, it moves into the vicinity of the sun and fades 
from sight. These first and last visibilities recur in the fourth month, 
and not always then. (879-81) 

Venus also completes its orbit in 2 period of about a year, Located 
on its own epicycle, it goes about the sun, which it sometimes passes, 
sometimes lags behind. When Venus is in retrograde motion, it takes 
longer than a year to traverse its orbit; but when it is going in direct 
motion, it completes its course in as little as eleven months." When it 
rises ahead of the sun it is called Lucifer; when it blazes in the evening, 
after sundown, it is called Vesper. Venus, like the moon, deviates 
through all 12° of the zodiac’s latitude, Its maximum clongation is 
46°. Venus is the only one of the five planets, like the moon, to cast 
a shadow* and the only one to linger for a long time before yielding 
to the sun’s brilliance. In morning risings it frequently tarries for four 
months, but in the west never more than 20 days. Its risings and last 

isiblities recur in nine- to ten-month cycles. (882-83) 

Mars has its own orbit, beyond the sun's and about the earth, which 
is eccentric to that orbit. Mars completes a revolution in approximately 
two years. It has a motion in latitude of 5°. Like the two planets 
beyond it, it experiences stations and retrogradations, but it has its own 
apogee, first station, and exaltation apart from the others. Its apogee, 
the point where its orbit reaches highest elevation above the earth, is 
in Leo.* Its first station is unique. Because Mars’ orbit is close to the 

‘ Among the Greek popular handbook authors, Geminus, Cleomedes, Achilles 
‘Tatius, and peeudo-Aristotle give the periods of Mercury and Venus as a year or 
approximately a year, as does Cicero (De natura deortom 2. $3). See note in the 
Pease edition, Il, 675. Vitruvius (9. 1. 8-9) gives 360 days for Mercury and 485 
for Venas; Pliny (2. 38-39) gives 339 and 348 days. W. L. Lorimer (Some Notes 
on the Text of ps. Aristotle “De Mundo” (Oxford, 1925}, pp. 129-30), has pre- 
pared a table of times given by ancient authors. Martianus gives the correct ex- 
planation of the variations in time. 

‘* Pliny (2. 38) has 46*; Theon (ed. Hiller), p. 137, and Caleidius 7o have 50°. 
‘The correct figure is approximately 45°. 

CE. Pliny 2. 37. 

‘™ An amazing statement for an ancient author to make, considering that ce- 
lestial phenomena were much more familiar to the ancients than they are to us, 
and that the lingering brilliance of Venus in the western skies is one of the most 
conspicuous of all celestial phenomena. Maximam brilliance is attained about 36 
days preceding and following inferior conjunction. 

* CE. Pliny 2. 64. 
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‘sun's, it feels the effects of the sun’s rays even at a position of quadra- 
‘ture and comes to a halt at a distance of go° from the sun on cither 
side." Mars’ exaltation occurs in the twenty-ninth degree of Capri- 
corn.” (884) 

Propitious Jupiter, being higher than the aforementioned planets, 
completes its revolution in twelve years and has a deviation in laticude 
of 5°. Its apogee occurs in Virgo and its exaltation in the fifteenth 
degree of Cancer." Its elevations and depressions prove that the earth 
is eccentric to its orbit. (885) 

Sarum, the outermost of the planets, completes a revolution in 
slightly less than thirty years and deviates in latirnde 3° or sometimes 
only 2°." It has its apogee in Scorpio and its exaltation in the 
twentieth degree of Libra. (885) 


CE. Plioy 2. 60, and note the correspondence of texts: etiam ex quadrato 
sentit radios Pliny); etiam in quadrarura... radios sentit (Martians). The m0- 
‘metous correspondences between Pliny and Martianus in these closing sections of 
Book VIII suggest that their date originated in the same astronomical manual, 
presumably thar of Varro. 

© Pliny (2. 63) says the cwenty-cighth degree, according to the figure adopted 
by the editors of the Badé and Loeb editions. J. Beaujeu, the Budé editor, Pline 
PAncienne, Histoire Naturelle Liore I, p. 28, lists in his apparatus the reading 
XXVIII (sc) in several manascripes. The manuscripts of Pliny use Roman nu- 
mmerals, whereas those of Martianus write the figure out. Martianus’ source was 
‘using an older manuscripe of Pliny than any now extant. It would appear that 
‘Martianus’ figare is the correct one for Pliny, another instance of the value of 
‘Martianus in emending Pliny’s text. Mommsen pointed out that Solinus’ corre- 
spondences with Ptiny’s geographical books would enable an editor to emend 
Pliny’s cox 

% "These observations correspond to Pliny 2. 64-65. 

© Te will be of interest to compare here Martianus’ figures for planetary devia- 
tions in latitude with those of Theon (ed. Hiller), p. 135; Gleomedes 2. 7. 1253, 
and Pliny 2. 66-67: 


‘San # # 2 
Moon ne me? 12° ne 
Venus ne 2? 10 4 
Mercury © ro Po ° 
Mars a s s “ 
Jopiver 2 £ s xs 
Sarasa ye 2° 2° 


™ gies theres pnd vs eis el By bs. 
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Martianus concludes his book on astronomy by redefining the terms 
applied to the superior planets. Their “last visibilities” occur when 
theic shimmering light finally disappears in the glare of the sun. These 
planets have their “morning (first) stations” at 120° distance from the 
sun and their “evening risings” at opposition (180°); likewise, on the 
other side, they have the “evening (second) stations” at a position 
120° away from the sun. Within 12° the rays of the sun engulf and 
obliterate the light of the superior planets. It is the powerful effect 
of the sun’s rays that is responsible for the anomalies in the orbits of 
all the planets—the stations, retrogradations, progressions, elevations, 
and depressions. As the rays strike the planets, they cause them to rise 
on high or to be depressed, to deviate in latitude or to retrograde.t™ 
(887) 

Book VIII ends abruptly in a lacuna. It appears that nothing im- 
portant has been lost from the content of the discipline, since Martia- 
‘nus, either here or in Book VI, has taken up all the conventional topics 
of an ars astronomiae. What is regrectable is the loss of the closing 
scene in the celestial hall. Astronomy makes the best presentation of 
the quadrivium bridesmaids, perhaps of all seven bridesmaids. It is safe 
to assume that Archimedes and Prolemy would be duly impressed 
with her eloquent discourse and would join in the applause. 

49 Doctrines about the sun as the regulator of the planets and about the effects 
of its powerful rays were widely circulated by popular writers on cosmography. 
Pliny (2. 69-70) says that the planers, when struck by a triangular ray (ie, at 
120° elongation), are deflected in their courses and lifted straight upward, thus 
‘appearing co us on carth to be at station. Vitravius (9. 1. 12) also points to the 
powerful effect of the sun's rays at trine aspect. Macrobius (Commentary . 20. 
43) speaks of the sun's power and influence in determining the limits beyond 
which the planets cannot recede and are seen to turn back oward the sun; Lucan 
(Phartalia to. 201-3) says the same thing in verse. Theon (ed. Hiller), pp. 187-88, 
describes the san as the animating principle and heart of the universe. William of 
Conches (De philosophia medi 2. 23 (64d)), a8 is his wont, takes the popular 
classical doctrine and gives it his own explanation: a planet, because of the sun's 
rays, loses so much moiseure that it rises in space, and when recondensation takes 
place it returns to its regular orbit. One wonders how much this classical notion, 
sometimes referred to as the “attraction-repulsion” theory, was influenced by the 
Svoic Cleanthes’ view that the sun is the ruling force of the universe and how 
much by the heliocentric theaties of Heraclides and Aristarchus. See R. M. Jones, 
“Posidonius and Solar Eschatology,” CP, XXVIi (1932), 113-35; Duhem I, 441-45; 
‘and Exhardt-Siebold and Echardt, Astronomy of Erigena, pp. 25, 65. 


